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CITY   OF   NEW  YORK 

299  Broadway. 

New  York,  Deceml)er  31,  1906. 

Hon.  George  B.  ]\IcClellax, 

Mayor  of  The  City  of  New  York, 
Executive  Chamber, 

City  Hall  New  York. 

Sir: 

We  submit  herewith  the  Report  of  the  Board  of  Water  Sup- 
ply of  The  City  of  New  York  for  the  period  ending  December 
31,  1906. 

PREVIOUS  REPORTS. 

On  the  9th  of  April.  1906.  the  Board  of  Water  Supply  had 
the  honor  to  present  to  the  ^Mayor  of  The  City  of  New  York  a 
report  showing  the  work  done  in  preliminary  proceedings  for 
securing  an  additional  supply  of  pure  and  wholesome  water 
from  the  Catskill  mountain  region.  That  report  gave  in  detail 
the  organization  of  the  Board,  a  chronological  table  of  progress, 
the  proceedings  of  the  Board,  the  proceedings  of  the  State  Water 
Su])ply  Commission,  the  progress  in  organizing  the  forces  of  the 
Board,  and  a  detailed  statement  of  the  expenditures  of  tlie  Board 
from  June  9,  1905,  to  March  31,  1906. 

The  report  mentioned  above  and  the  report  of  this  Board  to 
the  Board  of  Estimate  and  Apportionment,  dated  October  9, 
1905,  are  printed  in  full  as  Appendices  A  and  B.  Reference 
thereto  ^vill  clearly  show  the  various  steps  in  the  work  of  the 
Board  from  its  inception  to  the  9th  of  April.  1906.  It  is  the 
purpose  of  this  report  to  take  up  the  subject  from  that  date  and 
to  continue  to  the  close  of  the  year  1906. 

ORCxAXlZATIOX. 

The  organization  of  the  Board's  forces  into  the  Administra- 
tion and  Engineering  Bureaus,  outlined  in  the  report  of  April  9, 
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1906,  lias  remained  in  force.  A  plan  for  the  establishment  of  a 
real  estate  bureau  was  submitted  to  the  Board  by  Commissioner 
Chadwick  on  May  12,  1906.  As  this  plan  requires  certain  ex- 
emptions from  the  Municipal  and  State  Civil  Service  Commis- 
sions, he  was  instructed  to  prepare  suitable  communications  to 
these  bodies  and  to  appear  before  them  in  person  in  support  of 
the  necessar}^  exemptions  provided  for  in  said  plan.  Copies  of 
the  communication  on  this  subject  sent  to  the  Municipal  Civil 
Service  Commission  and  of  their  reply,  laying  this  matter  over, 
are  priiiled  as  Appendices  C  and  D. 

At  the  meeting  of  the  Board  held  June  6,  1906,  a  communica- 
tion from  Commissioner  Chadwick  was  read  stating  that  in  his 
opinion  it  was  necessary  that  the  Board  should  organize  a  bureau 
for  the  purpose  of  carrying  out  the  provisions  of  the  law  with 
respect  to  the  acquisition  of  land  by  agreement,  and  the  inves- 
tigation and  settlement  of  direct,  indirect,  and  conseciuential 
damages,  holding  that  the  duty  of  establishing  such  a  bureau 
clearly  devolved  upon  the  Board,  and  that  the  work  in  connec- 
tion with  such  a  bureau  should  be  performed  by  agents  and 
employees  subject  to  the  direct  control  of  the  Board,  chosen 
for  their  probity  and  ability,  and  for  whose  integrity  the  Board 
could  properly  stand  sponsors.  For  an  opinion  as  to  the  advis- 
ability of  organizing  a  real  estate  bureau  according  to  the  recom- 
mendations set  forth  in  this  report,  the  Board  on  June  7.  1906, 
forwarded  a  copy  of  this  report  (Appendices  E  and  F)  to  the 
Corporation  Counsel,  in  whose  hands  the  matter  now  rests. 

Administration. 

The  policy  of  the  Board  was  to  assume  at  the  outset  personal 
direction  of  its  administrative  business  until  the  development 
and  increase  necessitated  the  creation  in  the  Administration 
Bureau  of  separate  departments  with  specially  qualified  heads. 
Under  and  including  the  Secretary,  the  Auditor,  the  Chief  Clerk 
and  the  Chief  Bookkeeper,  the  force  on  December  31,  1906, 
numbers  18  persons. 

Accounts.  The  Board  of  Water  Supply  was  fortunate  in 
obtaining  at  the  outset  an  auditor  and  a  chief  clerk,  both  of 
whom  had  served  manj^  years  in  the  P^inance  Department  of  The 
City  of  New  York  and  were  thoroughly  familiar  with  the  intri- 
cate accounting  machinery  of  that  department,  and  possessing, 
also,  the  constructive  ability  to  carry  out  intelligently  a  system  of 
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accounts,  as  planned  by  the  Commissioners  themselves,  which 
should  contain  an  adequate  record  of  the  financial  transactions 
of  the  Board. 

The  system  of  accounting  finally  adopted  after  the  consid- 
eration of  several,  has  worked  perfecth^  and  without  friction 
from  the  day  of  its  introduction. 

There  has  been  prepared  and  promptly  furnished  to  the 
Comptroller  at  the  end  of  each  month  a  statement  of  expend- 
itures and  liabilities  for  the  month,  giving  in  each  case  the 
amount  of  the  payment  or  liability  and  the  name  of  the  payee 
or  obligee.  There  is  also  printed  each  month  in  the  City  Rec- 
ord a  statement  of  such  expenciitures  and  liabilities  classified 
according  to  the  object  of  the  expenditures  or  liabilities.  In 
addition,  on  the  first  working  day  of  each  month  there  is  fur- 
nished to  the  Board  of  Water  Supply  and  to  each  Commis- 
sioner an  elaborate  statement  of  the  financial  condition  of  the 
Board  on  the  last  day  of  the  preceding  month,  with  fully  item- 
ized explanatory  tables.  Appendix  G  is  a  general  tabular 
statement  of  the  financial  condition  of  the  Board  at  the  close 
of  the  year  1906,  with  detailed  supporting  statements  of  classi- 
fied expenditures  of  Administration  Bureau  and  of  Engineer- 
ing Bureau  by  departments  and  divisions,  as  well  as  estimated 
liabilities  under  contracts  and  agreements  for  engineering  work. 

It  will  be  observed  that,  since  the  organization  of  the  Board, 
the  total  expenditures  aggregate  $988,419.68,  and  the  liabilities 
incurred.  $192.53:3.30.  Vouchers  calling  for  payments  to  the 
number  of  2442  have  been  certified  and  transmitted  to  the 
Comptroller. 

For  contingent  expenses  of  a  trivial  character,  such  as  post- 
age, traveling  expenses  and  the  like,  which  cannot  conveniently 
be  paid  on  voucher,  the  Board  is  allowed  the  sum  of  $2000. 
This  is  turned  over  to  the  Board  in  cash  and  deposited  in  the 
Chemical  National  Bank,  checks  being  drawn  against  it  by  the 
Chief  Clerk  and  Commissioner  Shaw  as  occasion  arises.  The 
drafts  on  this  contingent  fund  are  fully  accounted  for  in  de- 
tail to  the  Comptroller,  who  thereupon  replenishes  the  fund  to 
the  extent  thus  accounted  for. 

Supplies.  The  purchase  of  supplies  is  under  the  jurisdiction 
of  the  Chief  Clerk.  The  necessity  for  particular  goods  is  certi- 
fied to  Commissioner  Shaw  by  the  Chief  Engineer.  If  after 
investigation  the  necessity  is  recognized,  the  Commissioner  ap- 
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proves  the  certificate  or  requisition  and  transmits  the  same  to 
the  Chief  Clerk.  The  latter  calls  for  informal  estimates  from 
reputable  concerns  known  to  be  engaged  in  selling  such  supplies 
and  places  the  order  on  the  most  advantageous  terms  possible. 
The  goods  are  delivered  and  subjected  to  the  inspection  of  the 
engineers  and  whenever  practicable  to  representatives  of  the 
Comptroller,  and  if  found  satisfactory  the  invoice  is  approved 
and  sent  to  the  Chief  Clerk,  approved  by  him.,  and  transmitted  to 
the  Auditor  for  the  preparation  of  the  necessary  voucher.  The 
voucher  is  then  examined  and  approved  at  a  stated  meeting  of 
the  Board,  signed  by  a  majority  of  the  Commissioners  and  the 
Secretary  and  forwarded  to  the  Finance  Department  for  pay- 
ment. 

ACQUISITION  OF  REAL  ESTATE. 

The  general  plan  of  The  City  of  New  York  for  the  increase 
of  its  water  supply  once  approved,  the  way  was  opened  to 
the  acciuisition  of  the  real  estate  necessary  for  the  construc- 
tion of  the  aqueduct,  reservoirs  and  other  works.  To  this  end_ 
Chapter  724  of  the  Laws  of  1905  requires  the  Board  to  prepare' 
maps  showing  the  parcels  of  land  desired,  separately  laid  out 
and  numbered,  and  the  natural  and  artificial  division  lines  exist- 
ing on  the  surface  of  the  soil,  and  to  secure  the  approval  of  the 
maps  by  the  Board  of  Estimate  and  Apportionment.  There- 
upon, by  the  same  statute,  the  Corporation  Counsel  is  required 
to  file  said  maps  in  each  county  in  which  the  real  estate  is 
situated.  The  City  is  then  in  a  position  either  to  purchase  at 
private  sale  or  to  apply  to  the  Supreme  Court  for  the  appoint- 
ment of  conmiissioners  of  appraisal,  three  for  each  section.  I^pon 
the  appointment  of  these  commissioners  and  the  filing  of  their 
oaths  in  the  county  of  their  appointment  and  certified  copies 
thereof  in  New  York  county.  The  City  becomes  vested  with 
the  title  to  the  land  shown  on  the  maps.  Before  actually  taking 
possession,  however,  ten  days'  written  notice  must  be  given  to 
the  ow^ner  and  he  must  be  tendered  fifty  per  cent,  of  the  assessed 
value  of  his  land  upon  the  town  assessment  roll  for  1905. 

Pursuant  to  these  provisions  of  statute  the  Board  of  Water 
Supply  approved,  on  October  9,  1906,  and  submitted  to  the 
Board  of  Estimate  and  Apportionment  maps  showing  lands  to 
be  acquired  for  the  aqueduct  from  back  of  Peekskill  to  the 
vicinity  of  Cold  Spring,  teclmically  Icnown  as  Sections  1  and 
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2,  Xorthcni  Acjuodiict  de})artiii(Mit.  Iiiiniediate  construction  of 
this  section  of  iKiiu^duct  was  decided  upon,  so  that  in  the  event  of 
two  successive  dry  seasons  the  Croton  supply  could  be  supple- 
mented by  diverting  into  Croton  lake,  by  way  of  Hunter's 
brook,  an  emergency  snp])ly  from  Peekskill  creek  and  other 
small  streams. 

These  maps  were  approved  by  the  Board  of  Estimate  and 
Apportionment  October  12,  1906,  and  the  advertising  of  an  ap- 
plication for  the  appointment  of  commissioners  of  appraisal 
promptly  commenced.  As  this  advertisement  must  be  con- 
tinued for  six  weeks,  the  application  will  be  heard  early  in  1907, 
and  the  vesting  of  title  in  The  City  by  the  filing  of  the  oaths  of 
the  Commissioners  should  occur  in  sufficient  time  to  enable  a 
contract  for  construction  of  that  section  of  the  aqueduct  to  be 
let  and  work  to  l)e  commenced  soon  after  the  frost  is  out  of 
the  ground. 

ADJUST.AIENT  OF  CLAIMS. 

A  very  important  activity  of  the  Board  of  Water  Supply  is 
in  connection  with  the  investigation  and  adjustment  of  claims 
against  The  City  arising  out  of  interference  with  real  estate. 
The  term  ''real  estate"  is  stated  by  Section  25  of  Chapter  724 
of  the  Laws  of  1905  to 

"signify  and  embrace  all  uplands,  lands  under  Avater, 
the  waters  of  any  lake,  pond  or  stream,  all  water  rights  or 
privileges,  and  any  and  all  easements  and  incorporated 
hereditaments  and  every  estate,  interest  and  right,  legal 
and  equitable,  in  land  or  water,  including  terms  for 
years,  and  liens  thereon  by  way  of  judgment,  mortgages 
or  otherwise,  and  also  all  claims  for  damage  to  such  real 
estate.  It  shall  also  be  construed  to  include  all  real 
estate  (as  the  term  is  above  defined)  heretofore  or  here- 
after acquired  (r  used  for  railroad,  highway  or  other 
public  purposes,  providing  the  persons  or  corporations 
owning  said  real  estate  or  claiming  interest  therein,  shall 
be  allowed  the  perpetual  use  for  sucli  purposes  of  the 
same  or  of  such  other  real  estate  to  be  acquired  for  the 
purposes  of  this  act  as  will  afford  practicable  route  or 
location  for  such  railroad,  highway  or  other  public  pur- 
pose, and  in  the  case  of  a  railroad,  commensurate  with  and 
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adapted  to  its  needs;  and  provided  also  that  such  per- 
sons or  corporations  shall  not  directly  or  indirectly  be 
subject  to  expense,  loss  or  damage  by  reason  of  chang- 
ing such  route  or  location,  but  that  such  expense,  loss 
or  damage  shall  be  borne  by  The  City  of  New  York." 

The  Board  of  Water  Supply  has  the  power  to  acquire  prop- 
erty and  to  investigate  and  adjust  all  the  following  classes  of 
claims : 

(1)  By  agreement,  real  estate  shown  on  the  property 
taking  maps  may  be  acquired  subject,  however,  to  the 
approval  of  the  Board  of  Estimate  and  Apportionment. 

(2)  Damages  by  employees  of  the  Board  in  the  course 
of  making  surveys  and  other  preliminary  investigations. 

(3)  Decrease,  direct  or  indirect,  in  the  value  of  real 
estate  not  taken  or  of  a  substantial  business  established 
on  June  1,  1905,  in  Albany,  Ulster  or  Greene  counties. 

(4)  Damages  sustained  by  a  person  who  is  employed 
in  a  manufacturing  establishment  or  in  any  established 
business  or  upon  any  lands  in  any  of  said  counties,  and 
who  is  not  the  owner  of  any  interest  therein,  provided  the 
establishment  or  business  is  injured  or  destroj^ed  or  the 
lands  taken,  and  provided  that  such  person  has  been  con- 
tinuously employed  for  six  months  prior  to  January  1, 
1906,  and  continues  in  such  employment  up  to  the  time 
of  such  injury,  destruction  or  taking. 

In  addition,  the  Board  may  be  called  upon  by  the  Board  of 
Estimate  and  Apportionment  for  the  facts  and  its  recommenda- 
tion as  to  any  claim  by  the  owner  of  a  railroad,  highway  or 
other  property  used  for  a  public  purpose  for  damages  by  reason 
of  change  of  route  or  location ;  and  may  also  be  called  upon  to 
audit  claims  for  expense  incurred  in  communities  where  con- 
struction work  is  under  way,  in  criminal  prosecutions,  in  sup- 
pressing riots  or  in  the  prevention  of  crime. 

During  1906,  one  of  the  activities  of  the  Board  was  the  ad- 
justment of  claims  for  damages  by  survey  parties,  and  the  pur- 
chase of  real  estate  at  private  sale.  As  occasion  arose  expert 
appraisers  and  adjusters  were  engaged  for  this  work,  and  the 
collection  of  statistics  as  to  values  was  commenced. 
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The  evident  iinportanee  of  j)ureliMsino-  real  prt!j)erty  directly 
from  tlie  owner.  i)erniittinti-  The  City  to  benefit  l)y  advantageous 
offers  as  tliey  Avere  made,  by  eliminating  the  heavy  expenses 
incidental  to  The  City's  condemnation  proceedings  and  by  a 
saving  in  time,  as  well  as  preserving  tlie  owner  from  the  annoy- 
ances, delays,  and  often  unsatisfactory  awards  of  condemnation 
commissi  ens.  was  at  the  outset  recognized  by  the  Board.  AVith 
this  in  view.  ])reliminary  steps  have  been  taken  to  induce  owners 
of  pr(){)erty  to  deal  directly  with  the  Board  rather  than  to  place 
their  claims  in  the  hands  of  contingei>t  fee  lawyers  and  agents. 

PROCEEDINGS  BEFORE  STATE  COMMISSION. 

In  our  report  of  April  9.  1906,  we  recited  the  proceedings 
before  the  State  Water  Supply  Commission,  on  the  application 
of  this  Board  under  Chapter  723  of  the  Laws  of  1905,  for  the 
approval  by  said  Commission  of  the  maps  and  profiles  relating 
to  a  new  and  additional  source  or  sources  of  water  supply  for 
The  City  of  New  York,  and  stated  that  the  Commission  had 
until  ]\Iay  20,  1906.  to  render  its  decision. 

Under  date  of  ]\Iay  14.  1906.  the  State  Commission  rendered 
its  decision.    (Appendix  H.)    After  declaring 

"That  the  law  as  now  amended  makes  fair  and  equi- 
table provisions  for  the  determination  and  payment  of 
any  and  all  damages,  both  direct  and  indirect,  which 
may  result  from  the  execution  of  said  plans,  and  that  it 
also  protects  New  York  from  paying  exorbitant  and  im- 
proper damages," 

the  Commission  found  that  the  plan  Avas  justified  by  public 
necessity  and  granted  the  same,  with  the  modifications,  however, 
that 

(1)  The  local  supply  of  Kingston  from  Mink  Hollow 
stream  should  not  be  interfered  with ; 

(2)  The  local  municipalities  should  be  su]~)plied  with 
Avater ; 

(3)  The  Schoharie  watershed  should  not  be  used. 

The  third  modification  was  stated  to  be  made  ''without  pass- 
ing upon  the  merits."  but  simply  because  of  ''the  failure  of 
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The  City  to  give  the  public  notice  required  by  the  statute  in  the 
counties  of  ^lontgomery  and  Schenectady." 

Under  date  of  June  13,  1906,  the  Beard  of  Water  Supply 
presented  to  the  Board  of  Estimate  and  Apportionment  a  new 
map  showing  the  manner  of  obtaining  a  supply  of  water  from 
the  Schoharie  watershed,  and  on  July  6,  1906,  the  same  was 
duly  approved  by  the  latter  Board  after  a  duly  advertised  pub- 
lic hearing. 

LEGISLATION. 

On  April  24,  1906,  Chapter  311  of  the  Laws  of  1906,  took 
effect.  It  amended  Chapter  724  of  the  Laws  of  1905.  by  requir- 
ing a  payment  of  money  to  a  property  owner  by  The  City  as  a 
condition  precedent  to  ousting  him  from  possession,  fixed  the 
maximum  elevation  of  the  flow  line  of  Ashokan  reservoir,  re- 
quired that  police  protection  be  furnished  to  the  communities 
affected  by  operations  of  the  Board  and  that  certain  sewers  in 
Kingston  be  reconstructed,  provided  for  the  supplying  of  water 
to  other  municipalities  and  made  additional  provision  for  coni- 
pensation  for  damages  to  persons  and  property. 

Appendix  I  contains  a  reprint  of  Chapter  942  of  the  Laws 
of  1896.  Chapter  752  of  the  Laws  of  1904.  and  Chapters  723, 
724,  725,  726,  734  and  738  of  the  Laws  of  1905  as  amended  to 
December  31,  1906. 

OPINIONS  OF  CORPORATION  COUNSEL. 

The  Board  of  Water  Supply  has  from  time  to  time  requested 
the  advice  of  the  Corporation  Counsel,  its  legal  adviser,,  as  to 
the  interpretation  of  these  statutes  and  the  powers  and  duties 
of  the  Board.  The  following  is  a  list  of  the  subjects  upon 
which  important  opinions  were  receiv<^d.  with  the  date  of  each : 

July  28,  1905.  Ap[)()intiiu'nt  and  removal  of  employees  in 
the  exempt  class. 

October  17,  1905.  Power  of  the  Board  to  cause  surveys  and 
preliminary  investigations,  like  borings,  to  be  made  without  for- 
mal contract  or  i)ublic  adv(^rtisement  for  bids. 

October  25,  1905.  l\)wer  of  the  Board  to  lease  temporary 
offices  outside  of  The  C.  'ity  of  New  York. 

November  2,  1905.  Procedure  in  regard  to  the  approval  of 
the  general  ])hin,  map  and  profile  of  the  Catskill  aqueduct  and 
reservoirs. 
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January  24.  1906.  Application  of  Labor  Law  as  to  hours  of 
work. 

]\rarcli  23.  1906.  Practice  to  be  followed  by  the  Board  and 
the  Comptroller  in  reference  to  contracts. 

May  2.  1906.  Preparation  of  informal  agrreements  for  sur- 
veys and  other  preliminary  investigations. 

June  5.  1906.  Procedure  to  be  followed  in  the  acquisition  of 
real  estate  for  the  aqueduct,  reservoirs  and  other  works. 

Juur  5.  1906.  Procedure  to  be  followed  by  the  Board  and 
the  Comptroller  in  the  investigation  and  adjustment  of  claims 
for  damage  by  survey  parties. 

July  23.  1906.  Power  of  the  Board  to  make  surveys  and 
other  preliminary  investigations  in  Siuffolk  county. 

July  24.  1906.  Power  of  the  Board  to  employ  local  men  as 
appraisers  of  damages  to  real  estate  from  time  to  time. 

September  17.  1906.  Form  of  title  and  endorsements  on 
maps,  showing  real  estate  to  be  acquired. 

December  4.  1906.  Readvertisement  of  contract  for  the  con- 
struction of  a  portion  of  Catskill  aqueduct. 

LITIGATION. 

The  Board  has  been  involved  in  only  one  litigation  of  any 
consequence.  In  February.  1906.  Charles  H.  Demmerle.  claim- 
ing to  be  a  taxpayer,  sought  to  enjoin  the  Board  from  enter- 
ing into  a  contract  with  the  American  Diamond  Rock  Drill  Com- 
pany for  borings  in  the  channel  and  along  the  shores  of  Hud- 
son river  to  determine  the  depth  and  character  of  the  rock. 
This  contract  had  been  duly  advertised  and  bids  therefor  had 
been  publicly  opened  and  read.  The  plaintiff,  represented  by 
Messi*s.  Kellogg  and  Rose,  claimed  that  the  contract  was  illegal 
in  that  there  was  no  detinite  statement  as  to  the  quantity  of 
work  to  be  done  and  therefore  no  sufficient  opportunity  for 
competition.  Mv.  Justice  Blanchard,  in  denying  the  motion  for 
an  injunction,  said: 

"This  is  a  motion  in  a  taxpayers'  action  to  restrain 
The  City  and  the  Board  of  AYater  Supply  from  entering 
into  a  contract  for  certain  preliminary  surveys  called 
'borings,'  which  it  is  proposed  to  make  in  the  Hudson 
river  and  along  its  shores.  The  contention  of  the  plain- 
tiff' is  that,  as  the  extent  or  length  of  the  borings  is  not 
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specified,  there  can  be  no  proper  competition,  and  the 
letting  of  the  contract  is  illegal.  I  do  not  deem  it  neces- 
sary or  profitable  to  discuss  at  length  this  contention  of 
the  plaintiff.  I  have  read  the  papers  presented  on  the 
motion  with  care,  and  I  find  nothing  in  the  conduct  of 
the  defendants  to  criticise,  and  I  am  of  the  opinion  that 
they  have  acted  entirely  in  accordance  with  the  powers 
vested  in  them  under  law.  It  follows  that  the  prelim- 
inary injunction  must  be  vacated,  and  the  motion  for  an 
injunction  pending  the  trial  of  the  action  denied,  with 
$10  costs." 

This  decision  was  on  appeal  affirmed  by  the  Appellate  Divi- 
sion without  opinion. 

The  effect  of  this  decision  is  that  the  Board  has  power  to 
make  surveys  and  other  preliminary  investigations  without  ad- 
vertisement for  bids  or  the  making  of  a  formal  contract. 

The  report  of  the  Chief  Engineer  showing  the  operations  of 
the  Engineering  Bureau  follows. 

Respectfully  submitted, 

J.  EDWARD  SBOIONS, 
CHARLES  N.  CHADWICK, 
CHARLES  A.  SHAW, 

Cojnmissioners, 

Board  of  Water  Supply. 
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REPORT  OF  THE  CHIEF  ENGINEER. 


Board  of  AYater  Supply. 

299  Broadway,  New  York  City. 
Gentlemen  : 

I  have  the  honor  to  report  the  following  work  done  by  the 
Engineering  Bureau  from  August  1,  1905,  to  December  31, 
1906. 

PRELi:\IIXARY^  WORK. 

The  Chief  Engineer  and  one  Division  Engineer  w^ere  ap- 
pointed August  1,  1905.  The  month  of  August  was  spent  in 
securing  office  space,  some  furniture,  fixtures  and  engineering 
instruments  and  tools  with  which  to  commence  work,  also  the 
appointment  of  a  limited  number  of  assistants  in  the  office  and 
in  the  field.  A  force  of  about  25  was  available  at  the  end  of 
the  month,  and  active  steps  w^re  taken  to  carry  out  the  pro- 
visions of  Chapter  724  of  the  LaAvs  of  1905,  requiring  the  Board 
to  determine  with  all  possible  speed  the  most  available,  de- 
sirable and  best  sources  for  an  additional  water  supply  for 
Greater  New  York.  This  work  was  carried  on  rapidly,  and  on 
October  9,  1905.  a  plan  and  report  were  presented  for  the  con- 
sideration of  the  Board  of  Estimate  and  Apportionment,  giv- 
ing complete  general  information  pertaining  to  the  most  avail- 
able sources  of  supply,  the  necessary  reservoirs,  aqueducts  and 
filters,  and  the  method  of  su{)i)lying  all  the  l)oroughs  of  The 
City,  together  with  a  complete  estimate  of  the  cost.  It  was  only 
by  the  most  strenuous  efforts  on  the  part  of  all  the  men  that 
this  work  was  accomplished  in  so  short  a  time. 

After  giving  the  public  hearings  required  by  law,  the  Board 
of  Estimate  and  Apportionment  on  October  27,  1905,  approved 
the  plans  presented  as  the  final  plans  for  an  additional  water 
supply. 

On  November  3,  The  City's  petition  to  the  State  Water  Sup- 
ply Commission  was  presented,  as  required  by  law.  Eight  pub- 
lic hearings  on  the  question,  duly  advertised,  were  held  begin- 
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ning  November  27,  1905.  and  ending  Fe])rnary  20.  1906,  a  great 
number  of  people  having  appeared  at  each  hearing.  The  State 
Water  Supply  Commission,  on  ]\Iay  14,  J 906,  gave  a  general 
approval  of  the  plan.  The  favorable  opinion  of  this  Commis- 
sion had  been  discounted  to  some  extent,  and  much  preliminary 
work  had  been  done  in  the  way  of  securing  special  examinations 
of  men  for  the  engineering  corps,  in  getting  materials  and  as- 
sistants necessary  to  prosecute  the  work  vigorously  with  the 
opening  of  the  spring  of  1906,  although  it  was  considered  that 
the  most  favorable  conditions  for  work  could  not  obtain  until 
all  the  necessary  approvals  had  been  secured. 

It  should  be  clearly  understood  that,  on  account  of  the  extent 
of  territory  covered,  the  size  of  the  reservoirs,  and  the  length 
of  aqueduct  lines,  a  vast  amount  of  work,  extending  over  a  long 
period  of  time,  was  necessary  before  any  physical  construction 
could  begin.  Different  features  of  the  work  depend  on  each 
other  for  final  solution.  Final  rc^sults  can  be  obtained  only  by 
successive  approximations ;  for  example,  the  hight  of  the  dams 
and  the  flow  line  of  Ashokan  reservoir  depend  on  the  grade  of 
Catskill  aqueduct,  and  the  grade  of  the  aqueduct,  in  its  turn, 
depends  on  the  location  of  the  dams.  Before  the  construction 
of  any  portion  of  the  aqueduct  line  can  be  commenced,  there 
must  be  a  close  approximation  to  the  final  location  of  the  whole 
line.  Besides  this,  the  hight  of  Kensico  reservoir,  the  location 
of  the  proposed  filters  and  similar  pr()])lems  without  number 
must  be  generally  solved  before  construction  can  begin.  AVhen 
the  point  is  reached,  however,  where  these  questions  are  suf- 
ficiently determined  for  the  preparation  of  contract  drawings, 
they  can  l)e  prepared  very  rapidly  and  a  great  volume  of  work 
made  ready  for  contract  within  a  single  year.  Usually  exten- 
sive explorations  of  underground  conditions  are  needed,  espe- 
cially for  the  dams  and  the  siphons  of  the  aqueducts.  These  are 
being  made  by  means  of  wash  and  core  drills,  test  shafts  and 
test  pits.  Operations  of  this  character,  owing  to  their  nature, 
are,  unavoidably,  uncertain  as  to  the  time  required.  What  has 
been  done  along  these  various  lines  will  appear  more  clearly 
from  the  following  statements,  which,  for  convenience,  are  re- 
corded according  to  the  main  divisions  of  the  work. 
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HEADQTARTEKS  DEPAKTMEXT. 

The  first  task  for  the  few  engineers  forming  the  nucleus  of 
the  present  numerous  corps  was  to  determine  the  general  form 
of  organization.  It  was  decided  that,  on  account  of  its  magni- 
tude, the  work  could  not  be  organized  simUarly  to  any  previous- 
ly undertaken  by  The  City  of  New  York.  It  was  thought  best 
to  make  of  the  work  six  grand  divisions,  to  be  designated  as  de- 
partments, and  to  subdivide  the  departments  into  divisions  and 
the  divisions  into  sections.  The  general  plan  of  organization  is 
shown  in  the  accompanying  diagram.  No.  1. 

On  account  of  the  difficulty  of  securing  men  to  accept  posi- 
tions outside  of  The  City,  the  Municipal  Civil  Service  Commis- 
sion granted  special  examinations  in  all  the  engineering  grades. 
Examinations  were  held  in  November.  1905,  the  results  of 
which  were  available  the  following  January  and  February. 
From  this  time,  very  rapid  increase  was  made  in  the  number 
of  men,  so  that  the  work  could  be  actively  pushed  as  soon  as 
the  weather  conditions  permitted.  Diagram  -I  shows  graph- 
ically the  fluctuations  in  the  entire  working  force  from  the  be- 
ginning of  work  to  December  31,  1906.  The  securing  of  a  force 
entailed  an  amount  of  work  hard  to  realize,  but  some  idea  of 
it  may  be  obtained  from  the  following :  From  the  beginning  of 
work  to  December  31,  1906,  882  permanent  and  140  temporary^ 
appointments  were  made;  7  special  examinations  were  held  by 
the  Civil  Service  Commission,  and  3.707  ai)plicants  examined, 
1,052  of  whom  passed  the  examinations.  Eligible  lists,  contain- 
ing 2,859  names,  were  certified  at  the  rate  of  about  one  list  for 
each  Avorking  day. 

With  the  increase  in  the  force  and  the  beginning  of  active 
operations.  Headquarters  department  was  divided  into  six  divi- 
sions: Designing.  Inspection.  Kcal  Estate.  Eciuipnicnt  and  Ac- 
counts. Executive  and  Distribution.  Each  division  is  divided 
into  sections,  depending  upon  the  character  of  the  work. 

The  principal  woi-k  ac('()m})lisli('d  by  this  department  is  as 
follows : 

In  the  Designing  division  many  princii)al  features  of  the  sys- 
tem have  been  practically  determined,  including  the  capacity 
and  the  dimensions  of  Catskill  aqueduct :  a  complete  study  has 
been  made  of  the  design  for  the  pressure  and  grade  tunnels. 
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many  studies  for  high  masonry  and  earth  dams,  and  original 
research  to  determine  the  feasibility  of  constructing  pressure 
aqueducts  of  reinforced  concrete.  Designs  for  office  buildings 
have  been  prepared  by  the  architectural  section.  Contract  forms, 
specifications  and  drawings  have  also  been  prepared  for  Con- 
tracts 1  and  2.  the  former  being  for  borings  in  the  channel  and 
along  the  shores  of  Hudson  river,  and  the  latter  for  about 
11  miles  of  Catskill  aqueduct,  in  which  are  included  3  miles  of 
grade  tunnel.  General  types  of  many  kinds  of  structures  have 
been  carefully  studied,  so  that  the  finished  designs  may  be  made 
without  long  delays. 

In  the  Inspection  division  a  physical  and  chemical  laboratory 
has  been  partially  equipped,  preliminary  investigations  carried 
on,  and  preparations  made  for  the  beginning  of  active  construc- 
tion work. 

The  Equipment  and  Accounts  division  has  done  a  vast  amount 
of  work  in  developing  suitable  methods  and  in  securing  the 
necessary  supplies  for  a  very  large  engineering  force. 

RESERVOIR  DEPARTMENT. 

Organization  of  this  department  was  begun  on  September  27, 
1905,  but  only  a  limited  number  of  men  were  employed  until 
the  beginning  of  1906.  The  first  few  months  were  spent  in 
making  preliminary  surveys,  and  particularly  in  laying  out  the 
work  for  a  complete  topographic  and  real  estate  survey  of  the 
entire  Ashokan  reservoir  basin,  so  that  when  a  larger  number  of 
men  became  available,  the  work  could  proceed  rapidly.  Almost 
the  entire  work  of  this  department  has  been  confined  to  Ashokan 
reservoir,  only  a  limited  amount  of  work  having  been  done  on 
the  adjacent  watersheds. 

Location  op  Dams. 

All  possible  locations  for  the  main  dams,  across  the  Esopus 
and  the  Beaver  Kill  have  been  studied.  On  three  of  the  most 
promising  locations  exhaustive  investigations  have  been  made, 
involving  many  thousand  feet  of  diamond  drill  and  wash  bor- 
ings. Three  dikes  at  West  Hurley  have  been  investigated  and 
their  locations  practically  determined.  The  location  and  hight 
of  the  main  dam  have  been  fixed,  and  it  has  been  determined 
advisable  to  divide  the  reservoir  into  two  basins  by  a  weir,  the 
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location  of  which  has  also  been  determined.  Studies  are  now 
being  made  to  determine  the  type  of  construction  of  the  main 
dam  and  its  appurtenances. 

Underground  Investigations. 

The  location  of  the  different  structures  reciuired  extensive  un- 
derground investigations,  some  of  which  have  been  made  by  the 
Board's  forces  and  some  b}^  agreement.  The  total  depth  of 
borings  amounts  to  21.400  linear  feet.  Beside  these,  many 
shafts  have  been  sunk  to  determine  accurately  the  materials  at 
the  proposed  locations,  and  many  trenches  have  been  excavated 
in  order  to  determine  the  character  of  the  earth  near  the  sur- 
face. Extensive  search  Tias  also  been  made  to  determine  the 
locations  from  which  the  sand  and  stone  necessary  for  the  con- 
struction of  the  dams  can  be  secured. 

Surveys. 

A  topographic  survey,  involving  the  surveying  and  mapping 
of  18,000  acres,  has  been  made,  and  the  capacity  of  the  reservoir 
to  any  elevation  accurately  determined.  Land  surveys  neces- 
sary for  the  preparation  of  condemnation  maps,  covering  674 
different  properties,  have  been  finished,  and  more  than  half  the 
area  has  been  computed  and  plotted  and  is  ready  to  incor- 
porate in  the  official  maps  of  land  to  be  acquired. 

Examination  of  Soil. 

In  order  to  determine  the  advisability  of  stripping  the  sur- 
face soil  from  Ashokan  reservoir,  about  1.000  samples  have  been 
taken  and  sent  to  the  laboratory  for  analysis,  and,  in  addition, 
about  2,000  borings  have  been  made  in  the  West  Hurley  swamp. 
The  results  of  these  analyses  were  referred  to  experts,  who  made 
a  careful  study  of  the  situation  and  reported  that  it  seems  un- 
necessary to  go  to  the  expense  of  the  removal  of  soil. 

Hydraulic  ^Measurements. 

By  reason  of  the  great  importance  of  securing  reliable  meas- 
urements of  the  flow  of  Esopus  creek  a  permauent  weir  has 
been  constructed  across  the  stream  and  accurate  measurements 
began  October  17,  1906.  A  river  gage  has  been  installed 
on  Rondout  creek,  at  Honk  Falls,  and  a  gaging  station  at 
Rosendale  on  the  Rondout  has  been  maintained  in  connection 
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with  the  U.  S.  Geological  Survey.  Preliminary  preparations 
have  also  been  made  for  the  measurement  of  the  Schoharie  and 
Catskill.  In  order  to  supplement  this  work  of  stream  flow 
measurement,  21  rain  gages  scattered  through  the  Catskill  moun- 
tain region  have  been  established  and  daily  records  are  being 
kept.  After  a  few  years'  observation,  it  will  be  possible  to  de- 
termine with  certainty  the  ultimate  yield  in  million  gallons 
per  day  of  the  watersheds  selected  for  the  new  supply. 

Railroad  and  HiGinvAY  Relocation. 

About  80  miles  of  survey  lines  for  the  relocation  of  the  Ulster 
and  Delaware  R.  R.  have  been  run  and  2,500  acres  of  topography 
taken.  It  is  believed  that  the  best  location  for  that  part  of  the 
railroad  which  is  within  the  reservoir  basin  (about  12  miles) 
will  be  determined  within  a  short  time.  Before  fixing  the  out- 
line of  property  to  be  taken,  a  highway  system  is  being  located, 
so  that,  if  possible.  The  City's  land  may  be  bounded  by  highways 
instead  of  having  the  highways  run  through  it,  as  has  often  been 
the  case  in  previous  takings.  To  date  about  5  miles  of  highway 
have  been  located. 

NORTHERN  AQUEDUCT  DEPART:\rENT. 

The  boundaries  of  this  department  are  Olive  Bridge  dam  on 
Esopus  creek  at  the  north  and  Hunter's  brook  in  Croton  water- 
shed at  the  south,  a  distance  of  62  miles.  Here,  as  in  Reservoir 
department,  but  a  few  men  were  available  for  work  until  ]March, 
1906.  The  work  has  been  divided  among  five  divisions  of  about 
equal  size:  Esepus,  AVallkill,  Newburg,  Hudson  river  and 
Peekskill. 

Location  of  Aquedtxt. 

The  investigations  carried  on  since  the  beginning  of  the  year 
resulted  in  changing  the  intake  of  Catskill  aqueduct  from  West 
Hurley  to  a  point  near  Olive  Bridge,  affecting  the  location  of 
over  20  miles  of  aqueduct.  All  early  surveys  were  made  with 
a  view  to  crossing  Hudson  river  in  the  neighborhood  of  New 
Hamburg,  but  further  investigations  on  the  east  shore  of 
Hudson  river  indicated  ge()k)gic  conditions  unfav()rn])le  to  the 
necessary  inverted  siphon,  about  6  miles  in  length,  just  south 
of  New  Hamburg;  in  the  valleys  of  the  Rondout  and  Wallkill, 
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besides,  investi  gat  ions  showed  the  roek  to  l)e  so  deep  in  these 
valleys  as  to  render  it  advisable  to  move  southwest  until  the  bed 
rock  is  nearer  the  surface.  Because  of  this  change  it  became 
apparent  that  a  crossing  of  the  Hudson  in  the  Highlands  could 
be  made  at  less  cost  and  probably  with  k^ss  difficulty  than  the 
form.er  and  an  entirely  new  line  was  consequently  surveyed 
from  Olive  Bridge  to  a  point  near  Storm  King,  more  than  half 
the  length  of  the  aqueduct. 

Borings  in  the  Hudson  River. 

AVash  borings  were  made  in  1905  at  several  points  in  Hudson 
river  between  New  Hamburg  and  Pegg's  Point,  developing  what 
was  supposed  to  be  rock  bottom.  Diamond  drill  borings  were 
started  about  April  1.  1906.  but.  on  account  of  the  great  depth 
of  the  rock,  progress  was  slow.  Although  numerous  wash  and 
diamond  drill  borings  have  been  made  in  Hudson  river,  the 
contour  of  rock  bottom  has  not  yet  been  determined  at  any  sec- 
tion. All  the  surface  indications,  however,  favor  a  crossing  at 
Storm  King  mountain,  and  all  exploration  work  is  being  con- 
centrated at  that  point. 

General. 

The  condition  of  the  work  in  this  department  at  present  is 
as  follows:  Of  cut-ancl-cover  aqueduct.  Ti^  miles  south  of  Olive 
Bridge  have  been  located,  test  pits  and  borings  have  been  made, 
land  surveys  are  partially  plotted,  and  all  information  neces- 
sary for  the  preparation  of  contract,  specifications  and  drawings 
wall  be  completed  within  a  few  weeks. 

The  line  of  the  deep  tunnel  under  Rondout  valley,  about  4 
miles  long,  is  practically  determined,  as  well  as  that  of  the 
grade  tunnel  through  the  Shawangunk  mountains  and  of  3 
miles  of  cut-and-cover  work  south  of  them.  The  location  of  the 
deep  tunnel  in  Wallkill  valley  is  nearly  determined,  the  borings 
being  well  advanced  and  the  rock  profile  very  nearly  determined. 
Borings  are  now  l)ei ng  made  across  ^Mcodna  creek  valley. 

The  line  from  Ireland's  Corners  south  to  Storm  King  moun- 
tain, across  the  river  and  to  Xelsonvill(\  a  distance  of  25  miles, 
is  tentatively  located.  From  Nelsonville  south  to  Croton  valley, 
the  remaining  territory  in  this  department,  the  line  has  been 
finally  located  for  18  miles,  and  contract  drawings  and  specifica- 
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tions  have  been  prepared  for  the  construction  of  Catskill  aque- 
duct for  a  length  of  11  miles. 

The  proposed  contract  will  be  for  a  continuous  structure 
broken  only  at  Indian  brook.  Sprout  brook,  and  Peekskill  creek, 
which  will  be  crossed  by  either  pressure  tunnels  or  pipe.  The 
necessary  information  for  deciding  the  respective  types  of  cross- 
ing will  be  available  in  about  two  months. 

To  accomplish  this  work  it  has  been  n-ecessary  to  run  330 
miles  of  base  lines  and  to  take  45,000  acres  of  topography,  prac- 
tically all  of  which  has  been  mapped.  Probably  an  equal  length 
of  line  w^as  reconnoitered  and  shown  to  be  impracticable  for 
aqueduct  purposes.  About  51,000  linear  feet  of  wash  borings 
and  17,000  linear  feet  of  diamond  drill  borings  have  been  made 
in  connection  with  these  studies,  of  which  26,000  linear  feet  of 
wash  borings  and  2,000  linear  feet  of  diamond  drill  borings  were 
in  the  channel  of  Hudson  river. 

Very  careful  and  detailed  studies  were  necessary  to  determine 
the  location  of  this  line,  and,  in  order  that  the  cheapest  and 
most  practicable  one  might  be  definitely  determined,  property 
surveys  for  the  aqueduct  right-of-way,  shaft  sites  and  dumping 
grounds  have  been  made  over  40  miles  of  the  location.  This 
represents  182  parcels  of  property,  a  total  of  about  2,100  acres. 
The  final  taking  maps  have  been  prepared  for  13  miles  of  line 
and  precise  measurements  have  been  made  of  40  miles.  Pre- 
cise levels  have  been  run  the  entire  length  of  the  line  in  this  de- 
partment and  permanent  bench  marks  established  convenient 
to  various  portions  of  the  line;  altogether  380  miles  of  levels 
were  run,  most  of  these  through  extremely  rough  country. 

SOUTHERN  AQUEDUCT  DEPARTMENT. 

This  department  extends  from  the  limits  of  the  Croton  water- 
shed on  the  north  to  Hill  View  reservoir  on  the  south,  a  distance 
of  26  miles.  There  are  included  in  it  the  sputhern  portion  of 
Catskill  aqueduct.  Hill  A^iew  and  Kensico  reservoirs  and  the 
filter  plant.  The  money  value  of  the  work  contemplated  ap- 
proximates that  in  the  Northern  Aqueduct  department. 

The  department  was  organized  April  1,  1906,  and  the  first 
parties  began  work  April  16.  It  was  not  considered  advisable 
to  secure  as  large  an  organization  as  obtained  in  the  other  de- 
partments, for  the  reason  that  every  effort  will  be  made  to 
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deliver  water  into  Croton  reservoir,  as  a  temporary  relief  to 
The  City.  White  Plains,  the  most  convenient  and  accessible 
place,  Avas  fixed  on  foi-  tlic  location  of  the  dcpni't iiicnt  office. 

Very  much  work  has  been  accomplislied,  although  the  aque- 
duct location  has  been  difficult  because  much  of  it  runs  across 
the  drainage  of  the  country  rather  than  parallel  to  it.  During 
the  season  it  was  determined  to  hasten  the  location  of  the  pro- 
posed Kensico  dam,  as  additional  water  supply  can  be  gained 
by  raising  this  dam.  On  account  of  the  rapidly  rising  value 
of  property  in  their  vicinity,  it  has  also  been  deemed  advisable 
to  hasten  the  land  surveys  of  the  filter  and  Kensico  and  Hill 
View  reservoir  sites,  as  it  is  believed  that  the  increase  in  the 
value  of  the  property  will  very  much  exceed  the  interest  on  the 
purchase  price  of  the  land  at  the  present  time.  Between  Hunter's 
brook  and  Croton  lake  the  location  of  the  aqueduct  line  is  prac- 
tically determined.  Arrangements  have  been  made  for  core 
borings  in  Croton  lake  to  determine  the  best  crossing,  and  from 
this  point  to  Kensico  reservoir  the  location  can  only  be  consid- 
ered as  approximate. 

Kensico  Reservoir. 

Two  possible  sites  for  the  dam  have  been  thoroughly  inves- 
tigated, and  at  the  more  feasible  one  final  borings  which  will 
fix  the  exact  location  are  now  being  made.  Surveys  of  the  res- 
ervoir area  are  in  an  advanced  stage.  Real  estate  surveys  for 
nearly  the  entire  area  are  completed,  and  about  500  acres  have 
been  computed  and  mapped  and  are  ready  to  incorporate  in 
final  condemnation  maps.  The  topographic  surveys  are  also 
very  nearly  completed,  but  much  work  remains  to  be  done  in 
the  way  of  plotting  and  making  finished  maps.  About  500  sam- 
ples necessary  for  studying  the  advisability  of  stripping  the 
surface  soil  from  the  reservoir  have  been  taken  and  analyzed. 

Filter  Sites. 

All  possible  filter  sites  between  Kensico  and  Hill  View  reser- 
voirs are  being  considered.  After  very  careful  investigation 
it  was  decided  to  abandon  the  site  at  Scarsdale,  east  of  the  Har- 
lem River  R.  R.,  shown  on  the  plan  dated  October  9,  1905,  for 
a  more  promising  site.  For  this  reason  the  aqueduct  south  of 
Kensico  is  only  tentatively  located,  the  final  location  depending 
on  the  choice  of  the  filter  site. 
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HiLii  View  Reservoir. 

Topographic  and  real  erstate  surveys  for  the  entire  reservoir 
area  have  been  completed  and  the  final  taking  maps  have  been 
prepared  and  presented  to  the  Board  of  Estimate  and  Appor- 
tionment. It  is  probable  that  title  to  this  land  will  be  vested 
in  The  City  within  the  next  few  months. 

General. 

The  work  accomplished  in  this  department  is  as  follows: 
About  8,100  acres  of  topography  have  been  taken,  6,500  acres 
of  which  have  been  mapped ;  2,155  acres  of  real  estate  have  been 
surveyed  and  computed,  of  which  590  acres  have  been  put  on 
final  maps;  182  miles  of  aqueduct  location  have  been  run  and 
150  miles  reconnoitered,  and  77  miles  of  bench  levels  run.  Near- 
ly 12,000  feet  in  depth  of  wash  borings  have  been  made,  and 
2,000  feet  of  diamond  drill  borings.  About  1,000  feet  of  test 
pits  have  been  dug. 

LONG  ISLAND  DEPART:\rENT. 

Owing  to  legal  and  other  difficulties,  the  Long  Island  Depart- 
ment was  not  organized  until  October  19,  1906.  Since  that  time 
work  has  been  actively  pushed  along  such  lines  as  will  de- 
termine : 

(1)  The  amount  of  ground-water  and  surface-water  avail- 
able in  Suffolk  county  for  The  City  of  New  York. 

(2)  The  best  locaticns  for  the  development  of  these  waters 
and  the  best  method  and  the  cost  of  such  development. 

(3)  The  means  and  ])i'()l)al)h»  cost  of  l)ringing  tliis  water 
to  New  York  City. 

VntW  certain  problems  can  be  more  definitely  determined,  the 
department  is  in  charge  of  a  division  engineer. 

Surveys. 

A  complete  system  of  triangulation  to  control  all  later  sur- 
veys has  been  nearly  com]^leted.  About  280  miles  of  levels  have 
been  run  and  benches  have  been  estal)lished  to  cover  the  entire 
area  Avhicli  it  is  proposed  to  investigate. 

Test  AVells. 

The  test  wells  necessary  to  determine  the  elevation  of  ground- 
water have  1)een  nearly  completed.  Besides  these  small  test  wells. 
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preparations  have  been  made  to  ])ut  down  tliree  or  four  experi- 
mental wells  oi"  the  raiiforiiia  s1()ve-])i])e  ty])('.  materials  for 
which  have  been  ordered  and  are  on  the  way.  The  services  of 
a  man  experienced  in  this  kind  of  work  have  also  been  secured, 
so  that  the  work,  when  started,  can  go  forward  without  delay. 
II,  is  planned  to  sink  these  wells  to  bed-rock  and  to  experiment 
by  pumping  them  from  different  depths,  and  in  every  way  that 
seems  advisable  as  the  work  progresses.  It  is  believed  that  very 
valuable  data  Avill  thus  be  secured,  of  a  character  which  has 
never  been  available  in  any  previous  investigations  of  w^ater 
supply  in  this  territory.  From  the  present  outlook,  it  wnll  not 
be  possible  to  determine  the  main  questions  and  prepare  a  com- 
prehensive plan  for  the  taking  of  these  waters  before  the  end 
of  1907. 

COXCLUSIONS. 

The  few  preceding  pages  give  very  briefly  the  work  accom- 
plished from  August  1,  1905,  to  December  31.  1906.  More  de- 
tailed statements  of  the  operations  of  each  department  follow. 
So  large  a  volume  of  work  in  so  short  a  space  of  time  w^ould  not 
have  been  possible  except  for  the  great  efficiency  of  the  engi- 
neering force,  the  active  co-operation  of  the  different  depart- 
ments and  divisions,  and  the  ability,  earnestness  and  enthusiasm 
with  which  every  man  has  fulfilled  his  duties. 

By  a  system  of  monthly  meetings  and  weekly  news  letters,  all 
parts  of  the  Avork  have  been  held  in  close  touch  with  Head- 
quarters, ^len  have  been  temporarily  transferred  from  one 
part  of  the  work  to  another,  as  the  exigencies  of  the  work  de- 
manded, and  a  high  degree  of  elasticity  in  the  force  has  been 
maintained. 

There  has  been  no  enmity  or  enviousness  between  the  different 
divisions  of  the  work,  but,  instead,  a  healthy  rivalry  and  an 
ambition  to  excel  have  obtained.  All  have  worked  together  for 
the  one  purpose  of  accomplishing  the  maximum  amount  of 
W'Ork  in  the  minimum  tiine.  AVhile  it  is  not  possible  to  name 
individuals,  all  showed  the  interest  and  appreciation  which  is 
so  necessary  to  carry  on  successfully  any  great  undertaking. 

Respectfully  submitted. 

J.  WALDO  SMITH, 

Chief  Engineer. 
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HEADQUARTERS  DEPARTMENT. 

Alfred  D.  Flinn,  Department  Engineer. 

The  first  annual  report  of  Headquarters  department  must,  of 
necessity,  comprehend  the  operations  of  the  Engineering  Bureau 
as  a  whole  for  the  first  months  of  its  existence. 

OFFICE  AND  LABORATORIES. 

During  July,  1905,  the  Board  of  Water  Supply  determined  to 
divide  its  work  between  two  bureaus,  the  Administrative  and 
the  Engineering,  and  secured  offices  for  the  headquarters  of  both 
bureaus  on  the  ninth  floor  of  the  recently  completed  Barclay 
building,  299  Broadway,  at  the  corner  of  Duane  street.  Sub- 
sequently, the  whole  of  the  ninth  floor  and  a  large  room  on  the 
tenth  floor  were  leased,  and,  at  the  close  of  the  year,  two  more 
rooms  on  the  tenth  and  12  rooms  on  the  fifteenth  floor  were 
secured  for  the  Engineering  Bureau.  From  time  to  time,  field 
offices  were  leased  for  the  Engineering  Bureau  in  various  parts 
of  the  territory  to  be  surveyed;  the  two-story  brick  building, 
147  Varick  street,  was  secured  for  physical,  chemical  and 
photographic  laboratories,  and  permission  was  obtained  to  use 
temporarily,  as  a  testing  yard,  a  small  portion  of  the  property 
of  the  Department  of  Decks  and  Ferries  at  79th  street  and 
North  river.  All  told,  about  31  ju-operties  were  leased  during 
the  year.  As  the  year  ended  negotiations  were  in  progress  for 
a  large  store  room  for  Headquarters  department,  at  127  Frank- 
lin street. 

Organization  of  Engineering  Bureau. 

In  establishing  its  fundamental  policies,  the  Board  elected  to 
organize  its  forces  strictly  in  accord  with  ^Municipal  Civil  Serv- 
ice regulations,  notwithstanding  that  the  law  under  which  the 
Board  exists  might  be  broadly  interpreted  to  give  it  power  to 
do  otherwise.  Prior  to  the  appointment  of  the  Chief  Engineer, 
some  of  the  important  i)()siti()ns  of  the  Engineering  Bureau  had 
been  exem|)ted  from  competitive  selections  under  Civil  Service 
regulations.  During  the  yviw  additional  ])ositions  were  exempted 
l)y  the  State  and  Mnnieipal  Civil  Service  Connnissions.  The 
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org'anizint»'  of  the  cng'iiuH'i'itig  force  was  viti'orously  i)usli('(l.  A 
tentative  selieine  was  devised,  wliieh.  with  iiiiiioi-  changes  found 
necessary  as  the  plan  was  put  into  use.  has  been  finalh^  accepted. 
This  scheme  divides  the  Engineering  l^ureau  into  six  depart- 
ments, determined  by  the  character  and  h)cation  of  different 
parts  of  the  work,  namely,  Headcpiarters,  Reservoir,  Northern 
Aqueduct,  Southern  Aqueduct,  Long  Island  and  Filtration.  The 
departments  are  divided  into  divisions,  which  are  in  turn  sub- 
divided into  sections. 

Headquarters  department  with  offices,  laboratories  and  store 
rooms  in  New  York  City,  was  given  charge  of  designs,  experi- 
mental investigations,  tests  of  materials,  specifications  and  con- 
tracts; all  executive  work  relating  to  the  Engineering  Bureau 
as  a  whole,  such  as  Civil  Service  matters,  selection  of  employees, 
purchase  of  supplies  and  equipments,  accounts,  and  filing  and 
indexing;  also  the  distriluition  conduits  from  Hill  View  reser- 
voir to  the  five  boroughs  of  The  City. 

To  Reservoir  department,  with  principal  offices  at  Brown's 
Station,  Ulster  county,  was  assigned  the  preliminary  surveys 
and  the  construction  on  the  watersheds,  beginning  Avith  Asliokan 
reservoir.  Northern  Aqueduct  department,  with  its  department 
office  at  Poughkeepsie,  has  charge  of  that  portion  of  Catskill 
aqueduct  between  Ashokan  reservoir  and  the  Croton  watershed, 
a  length  of  approximately  62  miles,  including  the  difficult  Hud- 
son river  crossing  and  a  number  of  tunnels,  some  under  extraor- 
dinarily heavy  pressure.  The  remaining  17  miles  of  the  aque- 
duct have  been  allotted  to  Southern  Aqueduct  department,  also 
the  large  Kensico  storage  reservoir  and  the  terminal  distributing 
reservoir  at  Hill  View.  The  department  office  is  in  White 
Plains. 

A  provisional  organization  for  Long  Island  department  which 
will  have  charge  of  the  development  of  the  ground-water  in  the 
easterly  portion  of  Long  Island,  was  effected  during  the  fall.  A 
division  engineer  is  in  charge,  and  the  principal  office  is  at 
Babylon,  Long  Island.  The  sixth  department  will  have  in  hand 
the  construction  of  a  filtration  plant  and  other  matters  relating 
to  the  protection  and  improvement  of  the  quality  of  water  to 
be  supplied.  A  large  part  of  this  work  of  organizing  and  equip- 
ping the  departments  and  selecting  the  employees  fell  upon 
Ilea dqu a r t er s  de p a r t m e n t . 

Alfred  D.  Flinn  was  given  charge  of  Headquarters  depart- 
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ment  as  division  engineer,  and,  on  February  28,  1906,  was  made 
department  engineer.  Robert  Ridgway  was  appointed  division 
engineer  on  August  25,  1905,  and  on  February  28,  1906,  was 
promoted  to  the  position  of  department  engineer  in  charge  of 
Northern  Aqueduct  department.  Carleton  E.  Davis,  appointed 
division  engineer  September  27,  1905,  was  also,  on  February  28, 
1906,  made  department  engineer;  to  him  was  assigned  Reser- 
voir department.  Merritt  H.  Smith  was  appointed  department 
engineer  of  Southern  Aqueduct  department  and  reported  April 
14,  1906.  Walter  E.  Spear  was  appointed  division  engineer, 
October  24,  1906,  to  have  charge  of  Long  Island  department. 

Many  difficulties  were  met  in  filling  the  subordinate  positions. 
A  relatively  small  number  were  filled  by  transfers  from  other 
City  departments,  but  many  applicants  for  transfers  were 
turned  away.  Some  existing  eligible  lists  were  used  as  far  as 
practicable,  but  these  were  inadequate.  At  intervals  several 
special  examinations  were  held.  A  large  number  of  temporary 
appointments  were  necessary  at  times.  The  extraordinary  task 
put  upon  the  ^Municipal  Civil  Service  of  furnishing,  within  a 
short  time,  so  large  a  number  of  experienced  engineers,  labor- 
ers, and  office  assistants,  many  of  them  to  be  employed  fai  be- 
yond the  City  limits,  unavoidably  caused  much  delay,  especially 
in  obtaining  satisfactory  eligible  lists  for  assistant  engineers, 
rodmen  and  draftsmen.  Credit  is  due  to  the  Civil  Service  Com- 
mission and  its  subordinates  for  their  hearty  co-operation  in 
organizing  this  force,  probably  the  most  numerous  of  its  kind 
ever  assembled  by  any  city.  At  the  end  of  the  year,  the  total 
engineering  force  numbered  535.  Of  these,  92,  including  the 
Chief  and  three  consulting  engineers,  were  located  in  the  Head- 
quarters offices.  Several  experts  have  been  retained,  as  occa- 
sion demand(Hl,  to  report  upon  special  geologic,  mechanical  and 
sanitary  problems. 

Organization  of  Headquarters  Department. 

Headquarters  department  is  divided  into  six  divisions.  De- 
signing, Inspection,  Real  Estate,  Equipment  and  Accounts, 
Executive  and  Distribution.  The  Designing  division  is  sub- 
divided into  three  sections,  one  engaged  upon  designing  engi- 
neering structures,  the  second  upon  architectural  designing, 
and  the  third  upon  drafting.  Tnder  these  heads,  the  work  of 
the  department  will  be  reported. 
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WORK  OF  HEADQUARTERS  DEPARTMENT. 

General. 

August  1,  1905,  one  division  engineer  reported  for  duty.  Un- 
der the  Chief  Engineer,  who  assumed  charge  the  same  day,  he 
was  the  sole  employee  of  the  Engineering  Bureau.  Work  was 
immediately  begun  by  planning  the  organization,  selecting  the 
forces,  procuring  equipment  and  supplies,  preparing  maps,  draw- 
ings, specifications  and  estimates,  and  making  necessary  investi- 
gations for  the  report  of  the  Chief  Engineer  to  the  Board  of 
W^ater  Supply,  recommending  the  ' '  most  available,  desirable,  and 
best  sources  of  pure  and  Avholesome  water  for  Greater  New 
York."  Of  immediate  importance  was  this  report  of  the  Chief 
Engineer,  which  was  published  in  the  report  of  the  Board  of 
W^ater  Supply  to  the  Board  of  Estimate  and  Apportionment 
October  9,  1905,  and  gave  information  concerning  sources  and 
their  yields;  the  development  of  watersheds;  reservoirs  and 
aqueducts ;  filters ;  distribution  conduits  to  all  boroughs,  and  best 
methods  of  procedure,  together  with  a  complete  estimate  of  cost. 
The  task  was  achieved  in  two  months  along  with  much  other 
work,  by  a  force  increasing  from  2  to  76  men  during  that  time, 
about  15  of  whom,  including  the  Chief  and  consvilting  engineers, 
were  in  what  is  now  Headquarters  department.  Needless  to  say, 
some  of  the  men  worked  very  long  days.  Following  the  Chief 
Engineer's  report  upon  sources  of  supply  and  a  system  of  works, 
many  diagrams  and  much  documentary  testimony  were  prepared 
for  the  public  hearings  before  the  State  Water  Supply  Com- 
mission upon  The  City's  application  for  the  Catskill  mountain 
watersheds. 

Geologic  information  concerning  reservoir  and  dam  sites,  and 
aqueduct  locations,  especially  stream  crossings,  were  needed  at 
the  outset.  To  secure  this  as  rapidly  as  feasible,  one  contract 
and  29  informal  agreements  were  prepared  for  wash  and  core 
borings  and  test  pits,  and  equipment  was  secured  for  da}^  laborer 
forces  to  do  similar  work  under  immediate  directions  of  the  engi- 
neers. November  11,  1905,  the  first  agreement  was  executed. 
The  contract  for  borings  in  the  channel  and  along  the  shores 
of  the  Hudson  river  was  awarded  February  7,  1906,  but,  owing 
to  a  taxpayer's  suit,  decided  favorably  to  the  Board,  the  begin- 
ning of  the  work  was  delayed  until  April,  1906. 
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Under  date  of  April  9,  1906,  a  report  of  the  Board  of  Water 
Supply  to  the  Hon.  George  B.  McClellan,  Mayor,  was  compiled 
for  the  Board  largely  by  the  Department  Engineer  as  Acting 
Chief  Engineer,  in  the  absence  of  the  Chief  Engineer.  In  the 
preparation  of  this  report  the  Department  Engineer  was  advised 
by  the  Consulting  Engineers.  This  report  summarized  the  ac- 
tions of  the  Board  of  Water  Supply  from  June  9,  1905,  to  April, 
1906,  and  was  prepared,  in  part,  to  meet  certain  statements  in 
the  published  report  of  the  Consulting  Engineer  of  the  State 
Water  Supply  Commission.  The  report  was  printed  in  pamphlet 
form. 

Designing  Division. 

Engineering  Section.  The  organizing  of  this  section  was  not 
begun  until  i\Iarch  1,  1906,  when  the  senior  designing  engineer 
reported  for  duty.  Consequently,  the  very  large  volume  of 
work  briefly  summarized  below,  as  well  as  the  selecting  and 
training  of  the  men,  and  the  devising  and  establishing  of  meth- 
ods were  accomplished  in  10  months.  Hundreds  of  drawings  and 
note  books  belonging  formerly  to  the  Burr-Hering-Freeman 
Commission  were  classified  and  made  available.  A  great  aeal 
of  study  and  investigation  was  done  preparatory  to  detail  de- 
signing of  aqueducts,  dams,  reservoirs,  filters  and  their  numer- 
ous appurtenances.  Extended  studies  were  also  made  of  The 
City's  urgent  need  of  more  water  and  of  the  availability  and 
economic  development  of  sources  of  supply,  especially  the  Cats- 
kill  mountain  watersheds  and  the  easterly  portion  of  Long 
Island. 

Careful  studies  were  made  of  the  most  suitable  point  on 
Ashokan  reservoir  from  which  to  start  Catskill  aqueduct,  lead- 
ing to  the  decision  that  the  aqueduct  should  begin  at  the  main 
dam  across  Esopus  creek  near  Olive  Bridge.  Types  of  cut-and- 
cover  aqueduct  and  grade  tunnel  were  adopted  and  the  grad- 
ients partially  determined  for  Catskill  aqueduct,  so  that  a  con- 
tract and  necessary  drawings  and  specifications  for  its  construc- 
tion in  11  miles  of  the  Peekskill  division  w^ere  prepared  and 
printed.  Studies  for  deep  pressure  tunnels,  reinforced  concrete 
pipes  and  steel  pipes  are  so  far  advanced  that  in  a  compara- 
tively short  time  after  the  field  problems  are  settled,  final  de- 
signs can  be  prepared  for  the  numerous  siphons  of  Catskill 
aqueduct. 
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Means  and  places  for  crossing  Hudson  river  with  Catskill 
aqueduct  had  demanded  a  great  deal  of  consideration.  Besides 
agreements  for  borings  under  the  river  and  on  its  banks,  an 
agreement  for  sinking  a  deep  test  shaft  on  each  side  of  the  river 
and  driving  approximately  horizontal  drill  holes  beneath  the 
river  was  nearly  completed  at  the  end  of  the  year.  Such  expen- 
sive investigation  became  necessary  because  of  the  failure  of 
borings  in  the  river  to  discover  rock  bottom.  Studies  for  cross- 
ing with  shield  tunnels  driven  through  the  earth  at  some  shallow 
part  of  the  river,  for  large  submerged  pipe  lines,  and  for  a  bridge 
at  one  of  the  narrowest  parts  were  made.  Preliminary  designs 
for  a  short  bridge  across  Indian  brook  were  prepared.  Standard 
culverts,  blow-offs,  wasteways,  manholes,  gaging  chambers,  and 
■other  appurtenances  of  the  aqueduct  were  designed.  Studies  for 
large  Yenturi  meters  to  measure  the  flow  of  the  aqueduct  were 
begun.  Preliminary  designs  of  pumping  plants  for  draining  the 
deep  tunnel  at  the  Hudson  river  were  made. 

For  the  main  dams  of  Ashokan  reservoir,  two  locations  were 
seriously  considered,  known  as  Tongore  and  Olive  Bridge.  "While 
field  investigations  were  in  progress,  studies  made  by  the  design- 
ing engineers  assisted  in  the  decision  in  favor  of  the  Olive  Bridge 
site.  General  studies  of  earth  and  masonry  dams  and  various 
methods  of  building  them  occupied  considerable  time,  and  much 
thought  was  given  to  the  control  of  Esopus  creek  during  the 
construction  of  the  main  dam.  The  location  of  the  dam  having 
been  settled,  studies  were  directed  toward  determining  the  most 
advantageous  type,  three  being  seriously  considered : 

(1)  An  all  earth  dam,  constructed  by  sluicing  or  other 
methods. 

(2)  A  composite  dam  having  a  masonry  portion  of  small 
section  across  the  gorge  of  the  stream,  Avith  its  top  50  feet  below 
full  reservoir  level,  to  be  covered  by  a  large  earth  embankment 
extending  across  the  valley. 

(3)  A  masonry  dam  of  gravity  type  across  the  gorge,  with 
earth  wings  at  either  side  extending  across  the  valley. 

The  question  of  core  walls  also  received  much  study.  Tliese 
investigations  were  so  far  advanced  that  a  decision  could  be 
reached  early  in  the  next  year.  Two  hundred  and  sixty-eight 
istudy  drawings  were  made. 
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Architectural  Section.  The  appointment  of  the  architect,  De- 
cember 4,  1905,  marked  the  beginning  of  this  section.  During 
the  year  many  studies  Avere  made  of  field  office  buildings,  several 
different  designs  of  four  types  being  studied,  namely,  section 
offices,  offices  for  division  and  section  forces,  department  offices, 
and  offices  for  combined  department,  division  and  section  forces. 
Fireproof  vaults  for  all  these  buildings  were  designed.  Archi- 
tectural features  of  the  Indian  brook  bridge,  superstructures  of 
gatehouses  and  other  buildings  were  studied. 

Drafting  Section.  This  section  was  the  first  unit  of  Head- 
quarters force  to  take  definite  shape.  Its  work  in  preparing 
maps  and  diagrams  for  the  proceedings  before  the  State  Water 
Supply  Commission  has  been  mentioned.  During  the  year,  many 
special  pieces  of  furniture  required  for  field  and  Headquarters 
offices  were  designed  and  their  construction  supervised,  and  a 
great  deal  of  miscellaneous  work  was  done,  besides  304  studies, 
drawings  for  contracts  and  agreements  and  working  drawings. 
Assistance  was  rendered  by  this  section  in  preparing  systems  for 
filing  and  indexing,  and  other  general  office  work,  including  a 
book  of  cross-sections  of  the  world's  greatest  dams. 

Inspection  Division. 

The  necessity  for  tests  of  materials  and  experimental  investi- 
gations of  many  kinds  Avas  early  recognized.  The  first  step  was 
the  appointment  in  Februarj^,  1906,  of  an  assistant  engineer  to 
have  charge  of  the  laboratory.  An  engineer  inspector  was  ap- 
pointed June  1,  1906,  to  have  general  charge  of  this  division, 
including  the  laboratory,  and  inspections  at  places  of  manu- 
facture of  materials. 

Physical  Laboratory.  In  May,  1906,  possession  was  obtained 
of  a  two-story  and  basement  brick  building,  20  by  72  feet,  located 
at  147  Varick  street.  The  basement  and  main  floor  were  grad- 
ually equipped  for  tests  of  cements,  concrete  and  building  mate- 
rials, and  in  the  top  floor  chemical  and  photographic  laboratories 
were  established.  Field  explorations  of  available  materials  along 
the  line  of  Catskill  aqueduct  were  begun  in  ^larch.  From  time 
to  time,  103  samples  of  sands  and  gravels  and  38  samples  of 
stones  of  13  classes,  collected  from  20  townships,  were  sent  to  the 
laboratory  for  various  tests.    Materials  obtainable  in  markets  in 
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New  York  and  along  Hudson  river  were  also  examined.  Fifteen 
brands  of  Portland,  natural  and  silica  cements  were  obtained  and 
tests  started,  preparations  having  been  made  for  long  time  tests 
covering  10  years. 

Chemical  Lahoratory.  The  chemist  reported  for  duty  June 
15,  1906.  In  connection  with  the  designing  of  Ashokan  and 
Kensico  reservoirs,  it  was  important  to  determine  the  effect  of 
the  natural  surface  of  the  basins  upon  stored  water,  in  order  to 
decide  whether  or  not  to  strip  the  top-soil  from  the  bottoms  and 
sides  of  the  reservoirs.  This  was  the  first  important  work  under- 
taken by  the  chemist.  Samples  of  surface-soil  were  collected  in 
the  field  and  shipped  to  the  laboratory,  where  ignition  and  other 
tests  were  conducted.  During  the  latter  part  of  the  year,  studies 
of  waterproofing  materials  were  undertaken. 

To  December  31,  1906,  1536  tests  had  been  made  on  cement 
and  mortar;  702  tests  upon  sand,  gravel  and  stone;  452  tests 
on  concrete ;  and  1683  soil  and  other  analyses. 

Pliotographic  Lahoraionj.  In  the  conduct  of  so  large  an 
engineering  undertaking,  thousands  of  photographs  for  informa- 
tion and  record  will  be  required.  In  order  that  this  work  may 
be  done  systematically  and  the  plates  and  films  properly  pre- 
served, a  photographer  in  charge  was  appointed  July  19,  1906, 
and  arrangements  mad^e  for  filing  of  films  and  plates  and  mak- 
ing prints  at  the  laboratory.  Equipment  was  also  secured  for 
photographing  drawings,  so  that  small  sized  blue-prints  may  be 
used  in  the  field  as  a  matter  of  convenience  and  economy.  ]\Ien 
in  the  various  field  departments  were  also  provided  with  cameras 
and  other  photographic  equipment,  so  that  photographs  could  be 
made  without  sending  for  the  chief  photographer.  It  is  the 
intention,  however,  to  have  the  chief  photographer  make  routine 
trips  over  the  works  during  construction,  and  to  have  him  avail- 
able for  special  work  whenever  called  upon  by  the  field  depart- 
ment engineers.   In  5  months,  213  photographs  were  taken. 

Testing  Yard.  In  July,  permission  to  use  a  small  part  of  the 
property  of  the  Department  of  Docks  and  Ferries  at  79th  street 
and  North  river  was  obtained.  During  August,  September  and 
October,  10  experimental  sections  of  reinforced  concrete  pipe,  5 
feet  in  diameter  inside  and  12  feet  long,  and  one  full-size  section 
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of  cut-and-cover  aqueduct  10  feet  long  were  made.  The  two 
halves  of  each  pipe  were  made  differently,  so  that  20  variations 
of  concrete  and  reinforcing  were  provided  for  test.  Designs  and 
details  of  tests  were  prepared  by  the  Designing  Engineers  and 
the  tests  conducted  under  the  direction  of  the  Engineer  Inspec- 
tor. The  testing  yard  is  equipped  for  conducting  tests  up  to  a 
pressure  of  150  pounds  per  square  inch.  Two  tents,  each  large 
enough  to  enclose  one  pipe  at  a  time,  were  provided,  so  that  work 
can  be  continued  in  cold  w^eather.  Tentative  designs  and  specifi- 
cations were  made  for  about  300  feet  of  reinforced  concrete  pipe, 
11  feet  in  diameter,  to  be  built  as  a  portion  of  the  Hunter's  brook 
siphon  of  Catskill  aqueduct,  so  that  this  work  can  be  undertaken 
early  in  the  spring.  It  is  intended  to  test  this  pipe  also  before 
deciding  as  to  the  adoption  of  this  type  of  construction. 

Real  Estate  Division. 

The  organizing  of  the  Real  Estate  division  was  begun  with  the 
appointment  of  a  real  estate  engineer,  June  20,  1906.  Methods 
of  making  and  filing  maps  and  descriptions,  and  keeping  records 
of  claims  against  the  Board  were  established.  The  maps  required 
by  chapter  724  of  the  Laws  of  1905,  for  two  sections  of  the 
Catskill  aqueduct,  were  prepared,  and  later,  two  supplementary 
sets  of  maps  for  these  sections  were  added.  An  index  real  estate 
map  of  Ashokan  reservoir  was  prepared  and  much  progress  was 
made  toward  the  preparation  of  the  property  maps  for  two  sec- 
tions. Some  preliminary  work  was  done  upon  the  real  estate 
maps  for  Kensico  and  Hill  View  reservoirs.  In  all,  198  finished 
real  estate  maps  were  prepared. 

Division  of  Equipment  and  Accounts. 

During  the  five  months  of  1905  and  the  first  two  months  of 
1906,  work  relating  to  equipment  and  accounts  Avas  done  under 
the  direction  of  a  private  secretary  to  the  Chief  Engineer.  On 
March  1,  1906,  the  Division  of  Equipment  and  Accounts  was 
regularly  established.  The  organization  diagrams  show  the 
duties  of  this  division,  and  the  following  table  indicates  the  large 
volume  of  work  which  it  handled  officially  during  the  year  with 
a  small  and  inexpensive  force : 
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Year 

Field  Orders 

Requisitions 

Bills 
Passed 

Value  of 
Supplies 
rsougnt 

Shipments 
from 
HeadQuarters 

Number 

Items 

Number 

Items 

1905 
1906 

22 
1,402 

231 
6,870 

207 
2,460 

1,682 
6,721 

146 
3,247 

$  7.864.61 
144,424.42 

80 
510 

to  1907 

1,424 

7,101 

2,667 

8,403 

3,393 

$152,289.03 

590 

Executive  Division. 

During  5  months  of  1905  and  3  months  of  1906,  the  general 
executive  work  of  the  department  was  done  under  the  direction 
of  the  private  secretary.  April  2,  1906,  the  chief  clerk  assumed 
his  duties  and  took  charge  of  stenographic' and  typewriting  work, 
all  Civil  Service  matters,  payrolls,  and  the  multitude  of  minor 
office  details.   Leases  were  prepared  for  field  offices. 

Early  in  the  process  of  organizing  the  Board's  forces,  methods 
of  filing  and  indexing  letters  and  other  documents  were  pro- 
visionally established,  and  preparation  of  rules  for  the  guidance 
of  the  Engineering  Bureau  begun.  During  the  summer  of  1906, 
an  assistant  engineer  was  temporarily  employed  and  advanced 
the  work  just  mentioned  materially.  He  prepared  for  printing 
the  set  of  regulations  which  had  already  been  in  use  provision- 
ally, in  manuscript  form,  for  a  few  months.  The  ''Red  Book" 
has  been  in  use  since  August  1906,  and  seems  to  serve  its  purpose 
well. 

The  principal  assistant  engineer  reported  for  duty  October  1, 
1906.  Under  his  direction,  forms  for  contracts  and  agreements 
were  standardized,  Contract  2  for  the  Peekskill  division  of 
Catskill  aqueduct,  printed  and  standard  forms  for  weekly 
reports  of  the  Chief  and  department  engineers  were  perfected. 
Material  for  an  annual  report,  and  many  special  reports,  and  for 
articles  for  newspapers  and  magazines  were  compiled.  ]\Iuch  of 
the  work  of  this  division  has  been  incidentally  mentioned  in  the 
earlier  portions  of  this  report. 

Distribution  Division. 

This  division  is  to  have  charge  of  conduits  for  distributing 
water  from  Hill  View  reservoir  to  the  various  boroughs  of  The 
City.  Up  to  the  close  of  the  year,  no  steps  had  been  taken  toward 
organizing  this  part  of  the  force. 
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CONCLUSION. 

During  the  summer,  the  Department  Engineer  of  Headquar- 
ters made  a  four  weeks'  trip  to  the  works  of  the  U.  S.  Reclama- 
tion Service  in  the  far  west  and  south-west,  and  to  some  large 
water  works  in  California.  Works  in  progress  of  construction  in 
Pittsburg,  Columbus  and  Cincinnati  and  other  places  where 
information  of  value  could  be  obtained  were  visited  by  some  of 
the  designing  engineers.  Throughout  the  year,  much  overtime 
work  was  necessary  and  was  cheerfully  given  by  members  of  the 
department  whose  faithfulness  and  loyal  spirit  deserve  high 
commendation. 
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RESERVOIR  DEPARTMENT. 

Carleton  E.  Davis,  Department  Engineer. 

I  would  respectfully  transmit  herewith  report  of  work  done  by 
this  department  for  the  year  ended  December  31,  1906.  To  this 
department  has  been  assigned  the  work  in  the  Catskill  water- 
sheds. During  the  past  year  this  work  has  been  confined  chiefly 
to  the  Esopus  drainage  area  and  to  Ashokan  reservoir. 

ORGANIZATION. 

The  Reservoir  department  began  its  organization  September 
27,  1905,  when  22  men  were  detailed  to  its  engineering  force. 
The  majority  of  these  held  temporary  appointments  as  rodmen 
and  axemen.  A  foreman  of  borings  had  been  engaged  for  inves- 
tigations on  August  20,  preceding.  He  had  begun  the  organiza- 
tion of  a  force  for  drilling  and  boring  at  the  dam  sites,  which 
force  was  included  in  this  department. 

No  suitable  permanent  organization  could  be  formed  from  the 
men  assigned  to  this  department  during  the  autumn  of  1905,  and 
it  was  not  until  March  1906,  when  men  certified  from  the  Civil 
Service  examination  of  the  preceding  autumn  were  available, 
that  a  definite  working  plan  could  be  put  into  the  preliminary 
work.  Investigations  only  could  be  carried  on  in  this  inter- 
vening period.  The  surveys  covered  by  this  report  are  the  result 
of  about  five  months'  work. 

General  Classification  of  Work. 

All  work  during  the  year  has  been  preparatory  to  construction, 
and  has  been  along  three  general  lines  : 

(1)  Investigations  with  reference  to  location  of  Ashokan 
dams,  including  searches  for  possible  sites,  estimates,  detailed 
topographic  surveys,  wash  and  diamond  drill  borings,  test  pits 
and  deposits  of  materials. 

(2)  Investigations  with  reference  to  Ashokan  basin,  includ- 
ing topographic  surveys,  relocation  of  highways  and  railroad, 
soil  sampling,  extent  and  character  of  Beaver  Kill  swamp,  and 
watersheds  other  than  that  of  Esopus  creek  in  so  far  as  they 
affect  Ashokan  reservoir. 
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(3)  Property  surveys  of  land  to  be  acquired,  including  the 
making  of  abstracts  of  title. 

Divisions. 

For  carrying  on  the  work  along  these  general  lines  three 
divisions  were  organized.  The  Western  division  has  been  in 
charge  of  topographic  work  in  the  western  half  of  the  basin,  a 
portion  of  the  investigations  relating  to  the  main  dam,  all  work 
in  other  watersheds,  rainfall  and  stream  measurements  and 
studies  in  relation  to  rainfall  and  run-off.  The  Eastern  division 
has  been  in  charge  of  topographic  work  in  the  eastern  half  of  the 
basin,  including  the  West  Hurley  swamp,  the  relocation  of  high- 
ways and  railroad,  and  all  investigations  concerning  locations  of 
dams  near  West  Hurley.  The  Real  Estate  division  has  been  in 
charge  of  property  surve3\s.  The  Department  office,  besides 
serving  as  a  clearing  house  for  the  three  divisions,  has  had 
general  charge  of  drilling  and  fc-oring  at  the  dam  sites,  prac- 
tically a  fourth  division  being  in  operation  for  this  particular 
work. 

Offices. 

The  Department  office  is  located  at  Brown's  Station  in  a  small 
frame  dwelling.  This  building  is  shared  with  the  Western 
division,  which  has  its  main  office  also  at  this  point.  The  accom- 
modations are  inadequate  and  not  adapted  to  the  work.  No 
other  buildings  could  be  secured,  however,  and  it  has  been  better 
to  contend  with  the  resulting  loss  of  office  efficiency,  than  to  have 
main  offices  at  a  less  central  location. 

A  number  of  portable  buildings  in  3-foot  sections  have  been 
built  by  the  drilling  and  boring  organization  for  field  offices, 
blacksmith  shops,  store  houses  and  drilling  sheds.  Two  of  these 
have  been  put  up  adjacent  to  the  Department  office  at  Brown's 
Station  and  others  are  being  erected. 

The  Western  division  has  also  maintained  a  section  office  at 
West  Shokan  for  work  in  that  vicinity.  The  Eastern  division  has 
its  office  at  West  Hurley.  Two  small  houses  and  the  top  floor 
of  an  adjacent  store  are  occupied.  The  Real  Estate  division  has 
its  main  office  at  Kingston  and  section  offices  at  West  Shokan, 
Brown's  Station  and  West  Hurley. 
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INVESTIGATIONS  CONCERNING  DAMS. 

GENER.iL  Description. 

Ashokan  reservoir  will  lie  in  the  basins  formed  by  the  con- 
fluence of  Esopus  creek  and  its  tributary,  Beaver  Kill.  The 
reservoir  will  be  walled  in  between  the  mountains  and  the  natural 
barriers  created  by  outlying  foot  hills  of  rock  and  glacial  drift, 
except  where  the  Esopus  has  cut  its  way  through  these  later 
deposits,  and  where  a  depression  is  found  in  the  rock  wall  at  the 
easterly  end  of  the  reservoir  near  West  Hurley. 

Dams  Required. 

A  large  dam  or  series  of  dams  is  necessary  to  replace  the  gap 
cut  by  the  Esopus,  and  a  series  of  small  dams  or  dikes  is  required 
at  the  easterly  end  of  the  reservoir  to  close  up  the  opening  in  the 
rim  of  the  basin. 

West  Hurley  Dams. 

Near  West  Hurley  the  determination  of  the  best  locations  for 
the  dams  is  a  comparatively  simple  engineering  problem,  as  the 
rock  lies  near  the  surface  at  all  places  at  the  easterly  end  of  the 
reservoir. 

Dams  Across  Esopus. 

Along  the  Esopus,  where  the  main  dams  are  required,  the 
geologic  structure  of  the  ground  is  more  complicated,  and  exten- 
sive investigations  have  been  necessary.  The  present  Esopus 
channel  follows  closely  the  line  of  pre-glacial  drainage,  and  the 
bed  of  the  former  stream  lies  buried  under  the  glacial  deposits 
which  have  filled  up  the  original  valley.  No  site  exists  where  a 
dam  can  be  built  on  bed-rock  from  wall  to  wall.  A  large  mass 
of  glacial  drift  must  be  incorporated  as  a  part  of  the  dam.  In 
addition  to  surface  topography,  the  character  and  extent  of  this 
material  overlying  rock,  the  depth  to  rock,  the  nature  of  the  junc- 
tion between  the  two  materials,  the  location  of  the  pre-glacial 
channel  and  the  quality  of  the  material  filling  it,  are  all  vital 
factors  which  enter  into  the  choice  of  a  location  for  a  dam  across 
the  Esopus. 

The  Esopus  was  investigated  from  Bishop's  Falls  to  a  point 
down-stream  near  Atwood,  below  which  the  bed  of  the  creek  falls 
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to  so  low  an  elevation  that  a  dam  would  be  impracticable.  With 
the  aid  of  information  obtained  from  the  State  topographic 
maps  and  reconnoissance  surveys,  calculations  of  cost  were  made 
which  limited  feasible  locations  for  the  main  dam  to  the  Olive 
Bridge  and  Tongore  sites. 

OiavE  Bridge  and  Tongore  Sites. 

The  former  location  requires  a  dam  across  the  Esopus  a  short 
distance  below  Bishop's  Falls,  and  a  supplementary  series  of 
dikes  extending  through  Brown's  Station  and  across  the  Beaver 
Kill  to  a  spillway  near  Stone  Church.  The  latter  location  re- 
quires a  dam  across  the  Esopus  about  two  miles  down-stream 
from  Olive  Bridge,  and  a  supplementary  series  of  embankments 
to  the  spillway  near  Stone  Church  that  are  common  to  both 
locations. 

Estimates  made  from  surface  topography  indicated  that  the 
cost  of  the  Tongore  proposition  would  be  slightly  larger  than  the 
Olive  Bridge,  but  with  the  compensating  advantages  of  six  addi- 
tional square  miles  of  drainage  area,  two  miles  less  of  Catskill 
aqueduct,  and  of  a  large  additional  area  of  water  at  the  con- 
fluence of  the  two  basins,  which  would  tend  toward  a  more 
uniform  circulation  of  water  in  the  reservoir.  The  magnitude 
of  the  work  involved  by  a  dam  at  either  location,  and  the  im- 
portance of  the  whole  problem,  justified  and  made  necessary 
extensive  investigations  to  determine  completely  the  practica- 
bility of  construction  of  these  sites  and  the  relative  merits  of 
the  two. 

On  both  the  Olive  Bridge  and  Tongore  locations,  the  Esopus 
runs  in  a  rock  gorge,  and  on  the  right  bank  of  the  stream  rock 
appears  near  the  surface  up  to  and  beyond  the  limits  of  the 
proposed  reservoir.  On  the  left  bank  of  the  stream,  drumlins 
of  glacial  drift  extend  beyond  the  gorge,  and  beneath  these 
drumlins  lies  the  channel  of  the  pre-glacial  Esopus. 

Underground  Investigations. 

The  underground  investigations  at  these  two  locations  have 
consisted  of  diamond  drill  borings,  test  shafts  and  trenches.  The 
depth  of  earth  overlying  rock  varies  from  2  feet  to  about  230  feet. 
The  material  is  glacial  drift  with  a  large  proportion  of  boulders, 
and  the  tough,  tenacious  character  of  the  matrix  has  made  the 
work  of  driving  casings  to  bed-rock  extremely  difficult. 
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Samples  of  washings  have  been  preserved,  and  dry  samples 
of  all  classes  of  material  penetrated  have  been  taken.  Careful 
observation  and  inspection  of  the  actual  borings  and  deductions 
therefrom  have  been  made.  When  rock  has  been  reached,  it  has 
been  drilled  to  a  depth  of  20  feet,  to  establish  its  identity  as  dis- 
tinguished from  boulders.  All  cores  taken  have  been  carefully 
preserved. 

Test  shafts  and  trenches  have  been  dug  to  verify  the  results  of 
the  borings  and  to  give  additional  data  in  regard  to  the  character 
of  the  material.  Photographs  giving  a  continuous  record  of  the 
material  encountered  in  the  shafts  have  been  taken  and  samples 
of  all  material  and  careful  notes  of  its  character  have  been  kept. 

Work  was  carried  on  at  both  the  Tongore  and  Olive  Bridge 
locations  until  August,  when  sufficient  data  was  obtained  to  make 
a  comparison.  A  decision  in  favor  of  the  Olive  Bridge  site  being 
made,  all  work  was  concentrated  on  that  location.  At  the  date 
of  this  report  the  underground  investigations  there  are  nearing 
completion. 

Shafts  and  Trenches. 

A  contract  was  made  in  June  1906  with  a  New  York  con- 
tracting firm  tor  digging  test  shafts  and  trenches.  Under  this 
contract  three  shafts  and  two  trenches  were  put  down  on  the 
Tongore  site,  the  maximum  depth  reached  in  these  shafts  being 
114  feet.  Under  the  same  contract  one  shaft  was  put  down  on 
the  Beaver  Kill  dike  site  of  the  Olive  Bridge  location  to  a  depth 
of  about  75  feet,  and  one  shaft  and  three  trenches  were  put  down 
on  the  Olive  Bridge  dam  site.  The  work  on  the  shaft  at  Olive 
Bridge  is  being  continued,  the  depth  at  this  date  being  140  feet. 
A  force  in  the  employ  of  the  Board  has  also  put  down  a  number 
of  test  pits  and  trenches  on  the  Olive  Bridge  location. 

Ground  Water  Observations. 

All  wells  and  springs  in  the  vicinity  of  Olive  Bridge  dam  have 
been  located,  and  observations  have  also  been  made  on  the 
ground-Avater  levels  in  the  various  borings  and  in  the  pits  and 
shafts. 

Sand  Deposits. 

Careful  search  of  the  entire  vicinity  of  Olive  Bridge  has  been 
made  for  deposits  of  sand  for  use  in  construction.    Several  large 
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bodies  liave  been  located  and  investigated,  disclosing  a  sufficient 
quantity  for  all  contemplated  work.  In  the  investigation  of  sand, 
232  test  pits  have  been  put  down,  aggregating  a  total  depth  of 
1126  feet  and  involving  the  removal  of  950  cubic  yards  of  mate- 
rial. Twenty-two  typical  samples  of  the  various  qualities  of 
sand  have  been  collected  and  shipped  to  the  laboratory  in  New 
York  for  analysis.  The  pits  have  been  left  open  for  inspection 
by  contractors. 

Quarries. 

Investigations  have  been  made  of  a  number  of  quarries  in  the 
vicinity  of  the  dam  from  which  stone  suitable  for  use  in  con- 
struction could  be  obtained.  These  quarries  have  been  located  on 
maps  for  the  information  of  contractors. 

INVESTIGATIONS  WITH  RELATION  TO  ASHOKAN 

BASIN. 

Topographic  Survey. 

In  order  to  determine  the  capacity  of  Ashokan  reservoir  at 
various  water  elevations,  and  to  furnish  information  in  regard  to 
the  surface  of  the  ground  for  use  in  the  studies  of  roads,  the  loca- 
tion of  dams,  for  railroad  relocation  and  for  general  information, 
a  complete  topographic  map  of  the  entire  basin  and  of  the  terri- 
tory immediately  adjacent  has  been  made.  The  surveys  have 
covered  an  area  of  18,018  acres  and  have  been  accurately  mapped 
in  5-foot  contours. 

Triangulation  System. 

As  a  basis  of  all  topographic  work  the  territory  in  the  vicinity 
of  Ashokan  reservoir  was  laid  out  on  a  system  of  co-ordinates,  the 
origin  of  co-ordinates  being  placed  arbitrarily  beyond  the  limits 
of  the  work.  Points  on  this  co-ordinate  basis  were  fixed  by  means 
of  a  triangulation  system  covering  the  entire  reservoir  area.  This 
triangulation  system  has  been  established  from  five  base  lines, 
having  a  total  length  of  4279  feet;  all  stations  have  been  put  in 
and  a  total  of  1160  angles  read.  Forty-three  permanent  triangu- 
lation station  signals  have  been  erected  and  w,ork  has  been  begun 
upon  establishing  concrete  monuments  at  essential  points  in  the 
system. 
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An  extension  of  the  Ashokan  reservoir  triangulation  system 
to  include  the  Rondout  and  Schoharie  watersheds  is  being  made. 
In  this  connection  9,867  feet  of  base  line  have  been  measured,  14 
stations  have  been  put  in,  11  signals  erected,  62  angles  read  and 
20  triangles  computed. 

Soil  Samples  and  Analyses. 

In  connection  with  the  problem  of  the  treatment  of  the  bottom 
of  Ashokan  reservoir,  801  samples  of  soil  have  been  taken  and 
sent  to  the  laboratory  at  Headquarters  department  for  analysis. 
These  samples  have  covered  all  varieties  of  surface-soil  existing 
in  the  basin,  and  have  been  taken  at  various  depths  from  the 
surface  down  to  the  underlying  clay  or  gravel. 

Under  the  direction  of  Messrs.  Allen  Hazen  and  George  W. 
Fuller,  and  in  co-operation  with  the  laboratory,  a  series  of  soil 
extraction  experiments  were  carried  on  from  September  1,  to 
November  15.  1906,  for  the  purpose  of  determining  the  effect  of 
the  various  soils  and  other  materials  on  the  quality  of  the  Esopus 
water  when  stored  in  the  reservoir. 

Turbidity  and  Color. 

Since  May.  daily  examinations  for  turbidity  and  color  have 
been  made  of  water  in  the  Esopus,  and  periodical  examinations 
of  the  water  of  the  Beaver  Kill.  During  freshets,  the  Esopus 
has  been  examined  to  determine  definitely  the  cause  of  its  tur- 
bidity and  to  locate  the  tributaries  which  are  jointly  responsible 
for  this  condition  in  the  main  stream. 

Beaver  Kill  Swamp. 

Complete  examination  has  been  made  of  the  Beaver  Kill 
swamp.  In  order  to  determine  the  depth  of  the  muck  and  char- 
acter of  the  bottom,  1700  soundings  have  been  taken,  varying  in 
depth  from  a  few  inches  to  25  feet. 

Rain  Gages  and  Stream  Gages. 

The  installation  of  a  system  of  rain  gages  to  cover  all  the 
Catskill  watersheds,  begun  in  1905,  has  been  extended  during 
1906.    Twenty-one  rain  gages  are  now  being  operated. 

A  reliable  river  gage  has  been  installed  on  Rondout  creek  at 
Honk  Falls,  at  the  dam  of  the  Honk  Falls  Power  Compan5^  An 
automatic  F'riez  register  has  been  placed  to  measure  the  over- 
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flow  of,  the  dam,  and  another  similar  register  installed  to  measure 
the  discharge  over  the  weir  at  the  tail-race.  This  combination  is 
giving  complete  and  accurate  results.  A  gaging  station  at  Rosen- 
dale  on  the  Rondout  has  been  maintained  in  connection  with  the 
United  States  Geological  Survey. 

A  concrete  measuring  weir  has  been  constructed  across  the 
Esopus,  down-stream  from  Olive  Bridge,  and  an  automatic 
register  has  been  installed.  This  weir  was  built  by  the  forces  of 
the  Board.  It  is  193.9  feet  long  on  the  crest,  and  has  an  average 
hight  of  lh'2  feet  above  the  stream-bed.  It  contains  790  cubic 
yards  of  concrete,  385  of  rock  fill,  12  of  paving,  and  128  of 
embankment. 

Railroad  Relocation. 

Careful  studies  and  surveys  have  been  made  in  connection 
with  the  relocation  of  the  Ulster  &  Delaware  Railroad  around 
Ashokan  reservoir.  All  practicable  locations  have  been  consid- 
ered, and  comparative  estimates  of  cost  have  been  made  on  80 
linear  miles  of  construction.  In  this  connection  2500  acres  of 
topography  have  been  taken  in  addition  to  the  reservoir  topo- 
graphy. Numerous  reconnoissance  surveys  have  been  made,  and 
6  miles  of  the  actual  location  run  out  in  the  field.  The  present 
line  of  the  Ulster  &  Delaware  Railroad  has  been  surveyed  for  a 
distance  of  17  miles,  both  for  plan  and  profile. 

Real  Estate  Surveys. 

Real  estate  surveys  have  been  based  on  the  same  triangulation 
system  and  co-ordinates  as  have  the  topographic  surveys,  so  that 
the  two  are  interchangeable.  A  total  of  17.671  acres,  comprising 
674  different  properties,  have  been  surveyed  in  Ashokan  reser- 
voir and  the  adjacent  territory.  These  surveys  have  included 
the  location  of  all  boundaries  natural  and  artificial,  and  all 
buildings,  roads,  streams,  and  other  surface  features.  About 
2000  deeds  have  been  collected  and  a  careful  study  made  in  order 
to  get  the  necessary  information  for  this  work.  The  office  force 
in  connection  with  the  real  estate  surveys  has  computed  13.328 
acres,  comprising  596  properties,  and  has  accurately  plotted  9046 
acres,  comprising  351  properties. 

State  Land. 

A  careful  search  has  been  made  for  all  "State  Property"  in 
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the  vicinity  of  Ashokan  reservoir,  and  35  parcels  of  alleged  State 
land  have  been  examined  and  located. 

Highway  Relocation. 

In  connection  ^vith  the  real  estate,  24,000  linear  feet  of  high- 
way relocation  have  been  made,  and  wherever  feasible,  a  highway 
has  been  made  the  exterior  line  of  the  property  taking. 

WATERSHEDS  OTHER  THAN  ASHOKAN. 

On  the  RondoLit  watershed,  in  the  vicinity  of  the  Lackawack 
basin,  a  rough  topographic  survey  has  been  made  of  about  1800 
acres.  Studies  and  investigations  of  the  probable  bed-rock  con- 
tours as  indicated  b}^  surface  topograph}'  and  rock  outcrops  have 
been  made  in  the  vicinity  of  the  proposed  Lackawack  dam.  The 
maps  of  the  United  States  Geological  Survey  are  not  complete 
for  the  southern  portion  of  the  Rondout  watershed,  and  a  survey 
23  miles  long,  enclosing  the  missing  portion  of  this  watershed 
has  been  made.  A  reconnoissance  survej-  has  been  made  of  the 
Rondout-Neversink  dividing  ridge,  in  connection  with  the  study 
of  the  possibility  of  diverting  water  from  the  Xeversink  into  the 
JRondout. 

KIXGSTOX  SE^YERS. 

About  3  miles  of  surveys  for  sewers  have  been  made  in  Kings- 
ton for  the  construction  of  that  portion  of  the  system  required  by 
the  Amended  Act  permitting  the  diversion  of  Esopus  water. 

MISCELLANEOUS. 

Various  estimates  and  reports  on  location  of  dams,  river  con- 
trol, rainfall,  weir  co-efficients,  capacity  of  basins,  etc.,  have  been 
made.  A  concrete  fireproof  vault  for  storing  plans  and  records 
has  been  built  at  the  office  at  Brown's  Station.  Forces  in  the 
employ  of  the  Board  have  built  16  portable  buildings  for  use  as 
temporary  offices.  These  have  a  total  floor  area  of  about  3200 
square  feet. 
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NORTHERN  AQUEDUCT  DEPARTMENT. 

Robert  Ridgway,  Department  Engineer. 

The  Northern  Aqueduct  department  comprises  that  portion  of 
the  proposed  Catskill  aqueduct  which  is  between  Ashokan  reser- 
voir and  the  crossing  of  the  main  stream  of  Hunter's  brook,  a 
northerly  tributary  of  Croton  river.  The  length  of  the  depart- 
ment will  be  from  60  miles  to  62  miles  depending  on  which  one 
of  several  routes  is  adopted. 

ORGANIZATION. 

At  the  beginning  of  the  year  the  force  employed  amounted  to 
36  men.  This  force  was  divided  into  three  general  parties^ 
exclusive  of  the  men  attached  to  the  Department  office.  To  party 
No.  1  was  assigned  the  work  east  of  the  Hudson  river ;  to  party 
No.  2,  the  Hudson  river  crossing  and  approaches ;  to  party  No.  3, 
the  country  west  of  the  Hudson  river. 

Divisions. 

Early  in  the  spring  five  divisions  were  formed  and  a  pro- 
visional organization  was  effected  in  each.  The  divisions  were 
as  follows: 

Esopiis  Division,  including  the  portion  of  Catskill  aqueduct 
in  the  valley  of  Esopus  creek,  Rondout  siphon  and  half  of  Shaw- 
angunk  mountain  tunnel. 

Wallkill  Division,  including  half  of  Shawangunk  mountain 
tunnel,  the  aqueduct  on  the  eastern  slope  of  that  mountain,  Wall- 
kill  siphon,  and  a  section  of  cut-and-cover  aqueduct  south  of  it. 

Hudson  River  Division,  including,  besides  the  river  crossing, 
if  at  New  Hamburg,  a  long  siphon  under  the  Hudson  valley,  and 
if  in  the  Highlands,  siphons  under  Moodna  creek  and  Foundry 
brook,  and  the  construction  through,  and  on  the  slopes  of,  the 
mountains  adjacent  to  Philipse  brook. 

Peekskill  Division,  including  the  Avork  south  of  Philipse  brook 
to  the  south  end  of  the  department  a-t  the  crossing  of  Hunter's 
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brook.  Ill  this  division  is  a  tunnel  at  ^rade  through  the  moun- 
tains back  of  CJarrison  and  two  shorter  grade  tunnels;  also 
siphons  under  Sprout  brook  and  Peekskill  creek,  and  the  bridge 
or  siphon  at  Indian  brook. 

Later  in  the  season  when  it  seemed  probable  that  the  crossing 
of  the  Hudson  would  be  at  Storm  King,  at  the  north  gate  of  the 
Highlands,  and  that  a  long  section  of  aqueduct  would  be  located 
in  Or^ange  county,  it  was  decided  to  substitute  the  division  now 
known  as  the  Newburg  division  for  the  Fishkill  mountain  di- 
vision. The  latter  will  only  be  required  if  the  river  crossing  is  in 
the  vicinity  of  New  Hamburg.  No  organization  has  been  effected 
for  the  Newburg  division,  and  it  will  probably  not  be  necessary 
to  do  so  until  a  formal  decision  is  reached  regarding  the  river 
crossing.  It  will  include  about  12  miles  of  cut-and-cover  con- 
struction in  Ulster  and  Orange  counties  between  the  Wallkill  and 
Hudson  river  divisions.  The  work  within  its  limits  has  been 
done  by  the  engineers  of  the  latter  division. 

PRELIMINARY  INVESTIGATIONS. 

West  Hurley  Line. 

At  the  beginning  of  1906,  the  result  of  the  reconnoissance  made 
it  appear  that  the  most  feasible  route  for  the  aqueduct  followed 
substantially  the  line  laid  down  in  the  report  of  the  Board  of 
"Water  Supply  to  the  Board  of  Estimate  and  Apportionment  of 
October  9,  1905.  This  became  kno^\Ti  as  the  West  Hurley  line, 
from  the  fact  that  the  outtake  of  the  Ashokan  reservoir  was 
located  near  the  village  of  that  name  at  the  easterly  end  of  the 
basin.  It  was  then  supposed  that  the  water  would  be  drawn 
from  that  end  of  the  reservoir.  Work  was  vigorously  pushed 
on  this  line,  which  was  entirely  covered  by  the  topographic 
survey. 

Olive  Bridge  Line. 

The  careful  studies  made  in  the  meantime  by  Headquarters 
and  Reservoir  departments  regarding  the  proper  location  for 
the  outtake  resulted  in  a  decision,  about  May  1,  to  change  it  to 
the  site  of  the  main  dam  across  Esopus  creek.  This  change 
required  a  study  of  a  new  line  for  the  upper  22i/^  miles  of  Cats- 
kill  aciueduct  between  the  reservoir  and  the  east  portal  of  the 
Marlboro  tunnel.  The  new  location  was  known  as  the  Olive 
Bridge  line. 
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Hudson  River  Line. 

The  studies  on  both  the  above  lines  were  made  with  the  idea  of 
crossing  the  Hudson  river  in  the  vicinity  of  New  Hamburg,  that 
crossing  then  being  regarded  as  the  best,  all  things  considered. 
Subsequent  to  the  change  to  the  Olive  Bridge  line,  investigations, 
by  means  of  surveys  and  borings,  especially  in  the  valleys  of  the 
"Wallkill  and  of  the  streams  east  of  the  Hudson,  north  of  Fishkill 
mountain,  led  to  the  conclusion,  about  August  1,  that  the  crossing 
of  the  river  should  be  near  the  north  gate  of  the  Highlands. 
Since  that  time  every  energy  has  been  devoted  to  determining  the 
most  feasible  location  on  this  general  route,  which  is  now  be- 
lieved to  possess  many  advantages  over  all  other  lines  investi- 
gated. This  route,  although  somewhat  longer  than  those  by  way 
of  New  Hamburg,  is  estimated  to  cost  considerably  less,  prin- 
cipally on  account  of  the  smaller  percentage  of  siphons  required. 
This  new  location  permits  a  better  crossing  of  Wallkill  valley 
and  avoids  a  long  grade  tunnel  through  the  Marlboro  mountains 
as  well  as  shortening  the  siphon  under  the  valley  of  the  Hudson. 

TYPES  OF  AQUEDUCT. 

Several  types  of  construction  have  been  considered  in  the 
location  studies,  cut-and-cover,  tunnel  at  grade,  and  tunnel  or 
other  construction  in  siphons  below  the  hydraulic  grade.  Cut- 
and-cover  construction  is  far  cheaper  and  can  be  more  rapidly 
built  than  the  other  forms,  while  the  siphon  tunnels  are  the  most 
expensive.  In  view  of  this,  all  studies  for  location  have  been 
made  with  the  object  of  getting  the  largest  percentage  of  cut- 
and-cover  w^ork  and  the  minimum  length  of  siphons  where  this 
could  be  done  without  adding  too  much  to  the  total  length  of 
line. 

AQUEDUCT  LOCATION. 

The  department  is  divided  into  three  natural  parts;  the  Hud- 
son river  crossing  and  the  country  east  and  Avest  of  the  river. 

Hudson  River  Crossing. 

The  Hudson  river  crossing  is  the  most  important  problem  of 
location,  and,  in  consequence,  much  attentiori  has  been  given 
to  it.  Studies  have  been  made  to  determine  the  best  location  for 
a  tunnel  deep  enough  below  the  surface  of  the  river  to  be  in 


OF  THE  CITY  OF  NEW  YOKK 


47 


sound  and  water-tight  rock,  that  type  of  construction  being  con- 
sidered the  most  economical  to  construct  and  maintain,  and  to  be 
the  safest  and  most  durable.  The  river  has  been  explored  from 
Pegg's  Point,  about  two  miles  north  of  the  village  of  New  Ham- 
burg, to  Anthony's  Nose,  in  the  Highlands,  in  search  of  this 
crossing.  As  the  location  of  the  crossing  is  affected  by  the  loca- 
tion of  the  land  sections  at  the  valleys  of  the  tributary  streams, 
much  study  has  also  been  given  to  the  crossings  of  those  valleys 
It  was  necessary  in  connection  with  the  studies  to  make  extensive 
borings  in  the  bed  of  the  river  as  rfo  information  was  available 
regarding  the  ])Osition  of  the  bed-rock  underlying  the  channel. 
Wash  borings  were  begun  in  September,  1905,  and  finished  in 
August,  1906.  From  Pegg's  Point  to  "\Yest  Point,  226  holes  were 
put  down  on  1-1  cross  sections  of  the  river.  The  work  was  done 
generally  from  the  deck  of  a  steam  lighter  and  could  not  be 
carried  on  during  the  winter  months  because  of  the  drifting  ice. 
On  account  of  the  great  depth  of  the  gorge  and  the  thickness  of 
the  material  overlying  the  ledge,  it  Avas  found  to  be  impracticable 
to  ascertain  the  position  of  the  rock  with  these  borings.  Core 
borings  were  begun  in  April.  1906,  and  were  carried  on  until 
December,  when  the  drifting  ice  caused  a  cessation  of  work  for 
the  season.  The  work  was  found  to  be  very  difficult  and  the 
results  accomplished  fell  far  short  of  the  progress  anticipated. 
In  addition  to  the  holes  in  the  channel  of  the  river,  two  borings 
are  being  made  on  either  shore  at  Storm  King  imder  the  same 
contract.  Four  more  were  made,  to  a  depth  of  500  feet  each,  on 
the  shores  at  Pegg's  Point  and  New  Hamburg  under  a  separate 
agreement. 

AYhile  at  present  the  most  favorable  crossing  appears  to  be  at 
Storm  King,  the  borings  in  the  river  at  that  site  are  not  suffi- 
ciently advanced  to  determine  the  depth  to  bed-rock.  The  deep- 
est hole  extended  to  a  depth  of  482  feet  without  encountering 
rock. 

Many  difficult  problems  of  location  have  been  solved  for  Cats- 
kill  aqueduct  west  of  the  river,  where  the  line  runs  generally 
across  the  drainage  of  the  country.  On  any  practicable  location, 
it  must  pass  under  two  or  three  wide  valleys,  the  Esopus,  Ron- 
dout  and  YTallkill.  the  general  levels  of  which  are  much  below 
the  hydraulic  gradient,  necessitating  in  each  instance,  several 
miles  of  siphon  construction.  Each  valley  required  a  thorough 
exploration  by  surveys  and  borings  to  determine  the  most  ad- 
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vantageo.us  crossing  and  the  locations  of  these  crossings  affected 
the  location  of  many  miles  of  adjacent  aqueduct.  Surface  topo- 
graphy gives  no  indication  of  the  position  of  the  rock  underlying 
the  valleys  and  no  records  have  been  found  of  any  borings  hav- 
ing been  made  to  supply  this  information  before  the  work  was 
undertaken  by  the  Board.  In  consequence,  while  a  number  of 
lines  have  been  explored  and  a  general  location  across  each  valley 
fixed,  the  final  details  of  location  cannot  be  adopted  until  the  bor- 
ings, now  in  progress,  are  further  advanced. 

In  addition  to  the  difficulties  offered  by  these  valleys,  the 
ranges  of  the  Shawangunk  and  ^Marlboro  mountains,  rising  high 
above  the  grade  of  the  conduit,  presented  barriers  to  construc- 
tion, and  one  or  both  ranges  will  have  to  be  pierced  by  a  tunnel 
at  grade  from  one  to  six  miles  long.  The  most  favorable  crossing 
of  Rondout  valley  has  been  found  to  be  about  one  mile  west  of 
the  village  of  High  Falls,  where  the  siphon  would  be  4.4  miles 
long. 

These  locations  give  substantially  the  shortest  siphons,  com- 
bined, in  the  case  of  the  Wallkill,  with  j:>i*obable  higher  bed-rock 
elevations  than  would  be  found  at  any  other  practicable  loca- 
tion. The  best  location  for  the  grade  tunnel  through  the 
Shawangunk  mountains  crosses  Bonticou  Crag,  where  the  tunnel 
at  grade  will  be  entirely  in  shale,  avoiding  the  difficulties  and 
uncertainties  of  an  excavation  in  the  broken  and  fissured  Shaw- 
angunk grit  and  quartzite  found  at  other  points. 

Location  East  of  River. 

East  of  Hudson  river  the  problem  of  location  south  of  Storm 
King  crossing  has  been  simpler  than  on  the  west  side,  and,  in 
consequence,  the  work  is  further  advanced.  All  of  the  13  miles 
of  line  that  will  not  ])e  affected  l)y  any  probable  change  in  the 
Hudson  river  crossing,  is  ready  for  contract,  except  the  siphons 
at  Sprout  brook  and  Peekskill  creek,  and  the  bridge  or  siphon  at 
Indian  brook,  aggregating  about  2  miles  in  length. 

GEOLOGIC  STUDIES. 

The  need  of  a  careful  geologic  survey  was  early  recognized  in 
connection  with  the  studies  of  the  Hudson  river  crossing  and  of 
the  several  siphons  east  and  west  of  the  river.  Between  Ashokan 
reservoir  and  Croton  lake  occur  no  less  than  twelve  distinct 
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geologic  formations,  the  rocks  ranging  from  bluestone  to 
granite.  The  deep  pre-glacial  valleys  have  been  filled  with  fine 
sand  and  gravel,  in  places  mixed  with  enormous  boulders,  and 
could  only  be  discovered  by  a  most  careful  search.  Prof.  W.  0. 
Crosby,  of  the  ^lassachusetts  Institute  of  Technology,  and  Prof. 
William  F.  Kemp  and  Dr.  Charles  P.  Berkey,  of  Columbia  Uni- 
versity, were  retained  to  study  the  geologic  features  of  the 
valley  crossing.  A  number  of  detailed  reports  have  been  made  by 
them  covering  the  various  features  of  the  work  and  are  on  file 
in  the  Chief  Engineer's  office. 

WORK  ACCOMPLISHED. 

During  the  year,  a  vast  amount  of  work  has  been  accomplished 
as  the  following  description  will  indicate.  About  330  miles  of 
base  lines  have  been  run  and  45,000  acres  of  topography  noted, 
practically  all  of  which  has  been  mapped.  Many  more  miles  of 
lines  were  reconnoitred  for  aqueduct  location  and  were  shown 
to  be  impracticable.  Under  21  agreements  and  one  contract,  and 
by  a  small  force  employed  directly  by  the  Board,  51,000  linear 
feet  of  wash  borings  and  17,000  linear  feet  of  core  borings  have 
been  made  in  connection  with  the  studies.  Of  the  above  amount, 
26,000  linear  feet  of  wash  borings  and  2050  linear  feet  of  core 
borings  were  in  the  channel  of  Hudson  river.  Estimates  of  cost 
have  been  prepared  for  many  locations  as  an  aid  to  the  final 
determination  of  the  line. 

Property  surveys  for  the  aqueduct  right-of-way,  easement, 
shaft  sites  and  dumping  grounds  have  been  made  covering  40 
miles  of  lines,  including  a  small  railroad  right-of-way  near  Peeks- 
kill.  This  represents  182  parcels  of  property,  a  total  of  2100 
acres.  For  each  parcel  investigated  it  was  necessary  to  look  up 
its  deed,  and  this  frequently  required  a  search  through  the 
records  at  the  county  seat.  Final  taking  maps  have  been  pre- 
pared for  13  miles  of  line  and  precise  measurement  has  been 
made  of  40  miles  of  aqueduct  line;  the  limit  of  accuracy  being 
fixed  at  1  in  15,000. 

Precise  levels  have  been  run  from  the  primary  benches  of  the 
United  States  Coast  and  Geodetic  Survey  along  Hudson  river  to 
all  points  of  the  aqueduct  line,  and  bench  marks  established  at 
frequent  intervals.  In  connection  with  this  work,  380 
miles  of  levels  were  run.  The  limit  of  error  was  fixed  at 
.03  (distance  in  miles)  On  account  of  the  extreme  rough- 
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ness  of, most  of  the  country,  this  required  the  entire  time  of 
two  parties  of  four  men  each  for  the  greater  part  of  the  year. 

Test  pits  and  soundings  by  means  of  steel  bars  were  made 
covering  many  miles  of  cut-and-cover  section  of  the  aqueduct 
for  the  purpose  of  determining  the  position  of  the  rock  and  the 
character  of  the  material  overlying  it.  The  proposed  right-of- 
way  for  the  aqueduct  has  been  cross-sectioned  at  intervals  of  25 
or  50  feet  for  a  distance  of  ISyo  miles.  This  work  was  done  for 
construction  purposes. 

At  the  end  of  1906,  the  general  location  of  Catskill  aqueduct 
has  been  made  for  the  entire  length  of  the  department,  but  30 
miles  of  this  length  is  dependent  on  the  river  crossing  being  at 
Storm  King.  On  the  Peekskill  division,  10%  miles  is  ready  for 
contract. 

In  addition  to  the  aqueduct  studies,  a  reconnoissance  has  been 
made  of  the  watersheds  of  Fishkill  creek,  Annsville  creek.  Sprout 
brook  and  Peekskill  creek,  in  Dutchess,  Putnam  and  Westchester 
counties  respectively,  for  emergency  water  supplies. 
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SOUTHERN  AQUEDUCT  DEPARTMENT. 

Merritt  II.  Smith,  Depart  men  I  Engineer. 

EXECUTIVE  DIVISION. 

The  organization  of  the  department  began  April  1,  and  the 
first  field  parties  commenced  work  April  16.  The  department 
office,  which  is  also  the  office  of  the  Executive  division,  was 
established  at  White  Plains  on  May  15.  The  work  of  the  field 
parties  engaged  on  the  AVhite  Plains  and  Hill  View  divisions  has, 
to  a  large  extent,  been  conducted  under  the  immediate  direction 
of  this  office. 

The  office  work  preliminary  to  aqueduct  location,  as  w^ell  as 
the  more  detailed  work  of  plotting  topographic  plans,  making 
paper  locations,  estimates  and  studies  for  Croton,  White  Plains 
and  Hill  View  divisions  and  the  aqueduct  portion  of  Kensico 
division  has  been  done  principally  at  this  office  where  certain 
studies  of  yield  and  drainage  area,  capacity  of  reservoir,  type  of 
dam,  etc.,  for  Kensico  reservoir  have  also  been  carried  on. 

The  surveys  in  the  department  have  been  referred  to  a  rectan- 
gular system  of  co-ordinates,  based  upon  the  work  of  the  United 
States  Coast  and  Geodetic  Surve3^  This  has  necessitated  some 
additional  triangulation  on  Croton,  White  Plains  and  Hill  View 
divisions,  and  a  large  amount  of  triangulation  on  the  Kensico 
division.  The  necessary  calculations  have  been  made  by  the 
Executive  division.  A  close  supervision  of  the  work  on  the 
Catskill  aqueduct  surveys  conducted  under  assistant  engineers 
located  at  Yorktown  Heights  and  Chappaqua  has  been  exercised. 

CROTON  DIVISION. 

This  division  is  about  54,900  feet  in  length  and  extends  from 
the  north  side  of  the  Harlem  branch  of  the  New  York  Central 
Railroad  to  a  point  about  midway  between  Pleasantville  and 
Chappaqua.  The  surveys  for  the  location  of  about  the  upper  8 
miles  of  this  line  have  been  conducted  from  a  temporary  office 
at  Yorktown  Heights,  and  the  remaining  portion  has  been  con- 
ducted principally  from  a  temporary  office  at  Chappaqua.  Some 
additional  work  has  been  done  on  this  portion  by  a  party  at  the 
White  Plains  office. 
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Topog,raphic  surveys  and  i)lans  covering  the  more  probable 
aqueduct  locations  in  this  division  have  been  completed.  The 
aqueduct  location  has  been  studied  in  detail  and  a  proper  loca- 
tion for  a  considerable  distance  tentatively  decided  upon  and 
partially  placed  upon  the  ground.  The  country  is  broken,  the 
line  runs  usually  across  the  general  direction  of  the  drainage, 
many  parts  of  the  loeation  are  nut  defined  in  detail,  and  while 
it  is  possible  to  fix  a  fairly  satisfactory  line,  time  and  study  are 
required  to  determine  the  most  economical  location.  Between 
Hunter's  brook  and  Croton  lake,  the  line  is  now  considered  fixed. 
The  crossing  of  Croton  lake  and  the  location  of  the  line  between 
Croton  lake  and  the  crossing  of  the  Putnam  branch  of  the  New 
York  Central  Railroad,  a  short  distance  from  ^Millwood,  is  still 
open  to  ciuestion.  Between  the  Putnam  and  Harlem  branches  of 
the  New  York  Central  Railroad,  there  are  a  number  of  alterna- 
tive locations  which  require  study  in  the  office,  and  possibly  more 
detailed  investigations  in  the  field. 

Wash  drill  borings  were  begun  on  October  30  at  some  of  the 
tunnel  portals  in  the  vicinity  of  Croton  lake  and  were  continued 
until  December  24. 

KENSICO  DIVISION. 

This  division  includes  all  work  on  Kensico  reservoir  and  the 
portion  of  Catskill  acpieduct  from  the  south  end  of  Croion 
division  to  its  connection  with  Kensico  reservoir.  The  total 
length  of  aqueduct,  exclusive  of  a  by-pass  at  the  reservoir,  which 
may  or  may  not  be  required,  is  about  15,460  feet.  From  early 
investigations,  it  was  concluded  that  Kensico  reservoir  should  be 
the  first  work  constructed  in  this  department,  and,  so  far  as 
feasible,  efforts  have  been  concentrated  at  this  point.  This  is 
desirable  for  increasing  the  yield  from  watershed  tributary 
thereto,  which  can  be  conveyed  to  The  City  through  the  Bronx 
conduit,  and  because  Kensico  dam  will  require  longer  to  build 
than  any  other  structure  in  the  department. 

Two  sites  for  the  main  dam  at  Kensico  have  been  explored 
by  wash  borings,  one  above  the  present  dam,  crossing  the  present 
lake,  and  the  other  below.  The  preliminary  exploration  was  so 
strongly  in  favor  of  the  location  below  the  dam,  that  later  ex- 
plorations with  core  borings  have  been  confilied  to  this  location. 

In  connection  with  the  surveys  of  the  reservoir  a  triangulation 
system  has  been  established  based  upon  the  United  States  Coast 
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and  Geodetic  triangiilation  points  in  the  vicinity.  The  snrveys 
of  the  reservoir  are  all  controlled  by  this  system. 

Samples  of  soil  covering  the  entire  area  of  the  reservoir  have 
been  collected  and  submitted  to  the  chemist  of  the  Board  for 
analysis.  These  samples  are  typical  of  certain  areas  and  are 
deemed  sufficient  for  the  investigation  as  to  the  desirability  of 
soil  stripping.  The  collection  of  soil  samples  was  begun  on  Sep- 
tember 27,  and  completed  on  November  9.  Wash  borings  were 
begun  on  June  14  and  were  continued  until  December  24,  Avhen 
this  work,  done  under  agreement,  was  completed.  Core  borings 
were  begun  on  September  25  and  were  still  in  progress  at  the 
end  of  the  year. 

The  aqueduct  in  this  division,  runs  at  an  angle  to  the  general 
direction  of  the  drainage,  and,  while  fixed  in  a  general  way,  is 
subject  to  modifications  of  detail.  Topographic  surveys  and 
plans  covering  the  more  probable  locations  have  been  completed. 

WHITE  PLAINS  DIVISION. 

This  division  is  about  51,760  feet  in  length  and  extends  from 
Kensico  reservoir  to  the  north  end  of  Bryn  ]\Iawr  siphon,  in 
Yonkers,  at  a  point  about  3  miles  north  of  Hill  View  reservoir. 

The  various  filter  sites  are  located  in  this  division,  and  the 
length  and  location  of  the  aqueduct  is  still  open  to  question  pend- 
ing a  decision  upon  the  location  of  the  filters.  IMany  studies  and 
extended  surveys  have  been  made  for  various  aqueduct  and  filter 
locations.  The  site  recommended  in  1905  in  the  report  of  the 
Chief  Engineer  to  the  Board  and  included  in  the  report  to  the 
Board  of  Estimate  and  Apportionment,  was  first  assumed  the 
more  probable  location,  and,  from  the  standpoint  of  filters  alone, 
it  appears  to  be  the  best  available.  After  making  estimates  for 
the  aqueduct,  filters  and  coagulation  basins,  however,  it  was 
finally  determined  to  abandon  this  site  and  substitute  for  it  some 
other  tract  west  of  the  Harlem  branch  of  the  New  Y^ork  Central 
Railroad  which  might  prove  mere  desirable.  In  connection  with 
the  filters,  it  has  been  considered  necessary  to  provide  a  coagula- 
tion basin  between  them  and  Kensico  reservoir  sufficient  to  hold 
one  day's  flow  of  the  aqueduct  or  about  500  million  gallons.  In 
all  the  filter  sites  studied,  this  feature  was  included. 

With  the  filter  location  determined,  the  aqueduct  location 
presents  little  difficulty  as  the  line  runs  usually  parallel  to  the 
drainage  of  the  country  and  its  location  is  generalh^  well  defined. 
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Wash  drill  borings  were  begun  upon  the  filter  sites  October  29, 
and  were  completed  on  November  27.  These  borings  were  con- 
sidered sufficient  for  the  preliminary  investigation  necessary  to 
determine  the  conditions  at  the  Greenburg  and  Scarsdale  filter 
sites.  No  borings  upon  the  other  sites  considered  have  been 
attempted. 

HILL  VIEW  DIVISION. 

This  division  includes  Catskill  aqueduct  from  the  White  Plains 
division  to  Hill  View  reservoir.  The  location  of  the  aqueduct 
is  quite  definitely  fixed  by  the  topography,  but  is  complicated  by 
the  expensive  right-of-way.  Further  study  is  necessary  to  deter- 
mine the  exact  location  and  character  of  the  construction.  Sur- 
veys of  real  estate  at  the  reservoir  were  begun  July  9.  These 
surveys  have  been  completed  and  the  taking  line  determined  for 
the  portion  of  the  reservoir  east  of  Central  Park  avenue.  An 
approximate  final  location  of  the  aqueduct  line  has  been  placed 
upon  the  ground. 

Wash  drill  borings  were  begun  on  the  Bryn  ]\Iawr  siphon 
August  21  and  were  completed  September  6.  Wash  drill  borings 
on  that  portion  of  the  Hill  View  reservoir  east  of  Central  Park 
avenue  were  begun  September  7  and  were  completed  Novem- 
ber 22. 
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LONG  ISLAND  DEPARTMENT. 

AValter  E.  Speak.  Divisiou  Engineer. 

Tlie  investig'atioiis  of  the  Eoiig  Island  department  have  been 
confined  to  the  stndy  of  the  Long  Island  sources  of  water  supply 
and  particularly  those  in  Suffolk  county.  Three  prol)lems  have 
been  considered : 

(1)  The  determination  of  the  amount  of  g-round-water  and 
surface-water  available  on  Long  Islaiul  for  The  City  of  New 
York. 

(2)  That  of  finding  the  best  location  for  the  development  of 
these  waters,  and  the  best  method  and  cost  of  such  development. 

(3)  That  of  finding  the  means  and  probable  cost  of  bringing 
this  water  to  New  York  City. 

The  solution  of  these  problems,  for  which  Long  Island  depart- 
ment was  organized,  requires  complete  topographic  surveys  of 
all  areas  in  which  it  appears  feasible  to  develop  ground-water; 
surveys  of  the  surface  of  the  underground  water  within  these 
areas;  also  continuous  gagings  of  all  important  streams  in  Suf- 
folk county,  and  the  testing  of  the  capacity  of  the  underground 
water  resources  by  sinking  and  pumping  large  deep  wells. 

The  work  of  the  Long  Island  department  Avas  begun  on  Octo- 
ber 19,  1906.  Following  this  date,  by  transfer  and  appoint- 
ment, a  force  of  engineers  was  collected  and  organized  into 
three  sections.  After  a  few  days  of  preliminary  work  in  New 
York,  the  office  of  the  department  was  established  at  Babylon, 
L.  I.,  and  field  offices  were  secured  for  the  two  easterly  sections 
at  Patchogue  and  Eastport.  The  surveys  and  other  work  noted 
above  were  begun  about  November  1,  and  have  since  been  car- 
ried on  with  as  much  speed  as  the  Aveather  permitted. 

TOPOGKAPHIC  SURVEYS. 

As  the  development  of  Long  Island  sources  is  pre-eminently 
a  ground-Avater  problem,  and  since  it  is  impossible  to  fix  upon 
a  final  location  for  ground-water  development  before  manj'  of 
the  investigations  are  completed,  it  was  necessar}^  to  first  lay 
out  the  surveys  to  cover  all  possible  areas  over  which  later 
studies  might  shoAV  that  a  development  could  be  made.  Con- 
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sidering  this,  as  well  as  the  errors  that  might  arise  in  uncon- 
trolled stadia  traverses,  and  the  difficulties  that  occur  during 
traverse  work,  from  permission  being  refused  to  cross  a  strip  of 
land  here  and  there,  it  was  deemed  advisable  to  lay  out,  first  of 
all,  a  complete  triangulation  system,  covering  a  good  part  of 
the  southerly  portion  of  Long  Island,  east  of  Nassau  county, 
and  carry  on  a  rectangular  co-ordinate  survey. 

Locations  and  positions  of  points  formerly  occupied  by  the 
United  States  Coast  and  Geodetic  Survey  were  obtained  from 
that  bureau,  and  so  far  as  possible,  were  made  a  part  of  the 
Board's  system  of  triangulation.  From  the  geographic  posi- 
tions of  these  Coast  Survey  points,  the  co-ordinates  of  a  few  of 
these  Coast  Survey  stations  were  computed,  assuming  as  origin 
the  Prospect  Park  water-tower  in  Brooklyn.  This  tower  is 
the  center  of  co-ordinates  recently  adopted  for  the  extensive 
triangulation  and  surveys  now  being  carried  on  by  the  topo- 
graphic bureaus  of  Brooklyn  and  Queens  boroughs,  so  that 
when  the  Board's  surveys  for  the  Suifolk  county  conduit  are 
carried  into  Nassau  county,  they  may  be  readily  connected  with 
the  excellent  system  established  within  the  city  limits.  On  the 
basis  of  these  computed  positions  in  Suffolk  county,  the  co-ordi- 
nates of  all  points  are  being  determined,  and  the  surveys,  which 
will  be  carried  on  for  the  most  part  by  stadia  methods,  will  be 
plotted  on  the  rectangular  co-ordinate  system.  The  topograhic 
sheets  have  been  planned  and  in  part  laid  out. 

Triangulation. 

A  system  of  quadrilaterals  was  determined  upon  as  offering 
the  greatest  accuracy,  and  the  first  work  of  the  field  parties  was 
to  find  suitable  stations  on  high  buildings,  towers,  wind-mills, 
and  other  structures,  that  would  serve  as  primary  stations 
for  this  system.  So  successful  was  this  search,  that  it  has  been 
found  necessary  to  l)uild  but  six  towers  of  which  only  three 
have  been  of  such  a  hight  as  to  require  the  services  of  a  car- 
penter. These  three  are  from  40  to  50  feet  high,  and  are  being 
erected  near  Brentwood,  IToltsville  and  IMastic,  respectively. 
After  the  primary  stations  were  located,  secondary  trianguhition 
stations  were  selected  at  intervals  of  a  mile  or  two,  for  the  most 
part  on  high  structures,  along  the  most  probable  lines  of  de- 
velopment.   These  are  being  cut  in  from  the  primary  stations. 

Three  base  lines  have  been  chosen  in  this  system  of  triangula- 
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tion,  at  Liiidenhurst,  Roiikonkoma,  and  Eastport,  respectively. 
These  lines  have  been  carefully  measured,  and  the  triangulation 
system  will  be  computed  and  adjusted  between  these  bases. 
Some  of  the  lines  between  tlie  primarj^  stations  are  long,  and  to 
secure  accurate  measurement  of  the  angles,  it  has  not  been  pos- 
sible to  work  more  than  a  few  days  each  Aveek.  With  the  bad 
weather  and  the  erection  of  three  high  towers,  the  triangulation 
work  has  been  somewhat  delayed. 

The  progress  of  the  triangulation,  to  and  including  December 
31,  1906,  is  shown  in  the  following  table: 


Section 

Total  Number  of 
Triangulation  Stations  Ready 
for  Observation 

Primary  Secondary 
Stations  Stations 

Number  of 
Towers  and 
Signals 
Erected 

Number  of 

Angles 
Measured 

Length  of 
Base  Line 
Measured 
Feet 

Babylon  

11 

8 

35 

6,501) 

Patchoffue 

20 

0 

3 

26,000 

Eastport  

11 

9 

4 

64 

10,300 

Totals 

27 

40 

12 

102 

42,800 

Precise  Levels. 

As  a  basis  for  topographic  survej^s  a  double  line  of  precise 
levels  has  been  carried  along  the  Montauk  division  of  the 
Long  Island  Railroad,  from  the  standard  bench  mark  of 
the  Brooklyn  water  department  at  Smith's  Pond,  near  Rock- 
ville  Center,  to  Eastport,  in  ]\Ioriches,  and  bench  marks  have 
been  established  at  intervals  of  about  one  mile.  From  this 
adjusted  line,  levels  have  been  run  east  and  north  to  Riverhead 
and  single  closed  circuits  have  been  made  into  the  center  of  the 
Island  to  control  the  necessary  levels  upon  the  test  wells. 

Secondary  Levels. 

During  the  foggy,  hazy  weather  that  occurred  so  frequently 
during  the  last  few  months  of  the  year,  when  triangulation  work 
could  not  be  done,  the  field  parties  have  accomplished  a  great 
deal  in  running  the  secondary  levels  back  from  the  precise 
bench  marks  for  the  purpose  of  establishing  ])ench  marks  for 
the  proposed  stadia  surveys  and  for  the  purpose  of  finding  the 
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elevations  of  the  new  test  wells  by  which  to  determine  the  eleva- 
tion of  gronnd-water  surface.  ]\Iost  of  this  work  has  been  done 
by  men  without  much  field  experience,  but  the  results  have  been, 
on  the  whole,  satisfactory. 

Chained  Traverses. 

Where  the  character  of  the  ground  is  such  as  to  prevent  the 
cutting-in  of  secondary  triangulation  stations,  it  has  been  nec- 
essary to  run  carefully  chained  traverses  between  the  primary 
and  secondary  stations  for  the  control  of  the  stadia  work,  but 
these  chained  traverses  are  expensive  and  the  work  has  been 
minimized.  Altogether  13.900  feet  of  chained  traverse  has  been 
measured. 

RAINFALL  OBSERVATIONS. 

To  supplement  the  rainfall  stations  maintained  by  the  V.  S. 
Weather  Bureau  at  Oyster  Bay,  Setauket  and  Southampton, 
and  the  stations  of  the  Brooklyn  water  department  at  Hemp- 
stead reservoir,  three  rain  gages  were  established  at  Babjdon, 
Ronkonkoma  and  Eastport.  At-  Babylon,  a  recording  tipping 
bucket  rain  gage.  Avind.  velocity,  and  sunshine  recorder,  and  a 
thermograph  have  been  set  up  ;  at  the  other  two  stations,  standard 
8-inch  rain  gages  have  been  placed  and  shelters  are  being  made 
for  maximum-minimum  thermometers. 

GROUND  AYATER  SURVEYS. 

For  a  study  of  the  location  of  the  proposed  ground-water 
development,  it  is  cpiite  essential  to  thoroughly  survey  the 
surface  of  the  underground  water  so  as  to  contour  the 
surface  of  the  ground.  On  the  basis  of  the  work  of  the  Com- 
mission on  Additional  Water  Supply,  in  1903,  studies  were 
made  of  the  probable  locations  of  this  development,  and  test 
wells  were  laid  out  to  cover  a  zone  along  the  south  shore  between 
the  Long  Island  Railroad  and.  approximately,  the  40-foot  ground- 
water contour.  In  addition  it  was  planned  to  drive  test  wells 
over  a  good  part  of  the  Island  east  of  Patchpgue  and  Port  Jef- 
ferson, for  the  purpose  of  mapping  the  ground-water  surface 
and  defining  the  underground  water  divides.  This  work  sup- 
plements that  of  the  Commission  on  Additional  Water  Supply, 
and  with  the  results  of  the  previous  work,  will  permit  the  deter- 


OF  THE  CITY  OF  NEW  YORK 


59 


minatiou  of  the  areas  of  the  uiuler<i"r()\iiid  watersheds  in  Suffolk 
county  tributary  to  the  proposed  ground-water  development. 

The  test  wells  driven  by  the  Commission  in  1903,  those  recently 
put  down  by  the  Brooklyn  Department  of  Water  Supply  near 
Amityville,  and  numerous  domestic  wells,  permitted  much  econ- 
omy in  the  location  of  these  new  test  wells.  The  first  estimate 
of  wells  required  was  8,000  linear  feet.  Later,  however,  on  more 
complete  studies,  this  estimate  has  been  considerably  increased. 

In  these  test  wells,  2-inch  wrought-iron  pipes  were  required 
in  convenient  lengths  of  5  or  6  feet,  with  open  bottom  and  stand- 
ard cap  on  top,  and  provided  during  driving  with  all  facilities 
for  securing  samples  of  the  sands  and  gravels  penetrated.  The 
pipes  Avere  driven  by  some  form  of  wash  boring  rig  and  the  line 
of  pipe  left  in  the  ground.  So  far  as  possible,  it  was  planned 
to  drive  these  wells  down  to  the  surface  of  the  ground-water, 
and  15  or  20  feet  into  the  saturated  sands  and  gravels.  It  was 
expected  by  this  plan  to  secure  samples  of  material  in  which  the 
proposed  wells  and  aqueduct  should  be  built,  and  that  the  depths 
of  the  wells  should  be  such  that  they  would  never  go  dry,  even 
with  the  heavy  pumping  of  future  service  wells,  after  the  com- 
pletion of  the  final  development.  The  test  wells  have  been 
almost  completed  in  the  belt  along  the  southerh^  shore,  from  the 
Nassau  count}^  line  to  South  Haven  (in  the  town  of  Moriches). 
Observations  on  the  bights  in  these  test  wells  have  been  made  by 
the  level  parties,  when  leveling  upon  them.  Other  observations 
have  been  made  of  sundry  wells  in  Nassau  county,  and  extensive 
readings  have  been  planned  to  cover  the  southerly  portion  of 
Suffolk  county. 

Stream  Gaging. 

Preliminary  measurements  of  all  the  important  streams  in 
Suffolk  county  have  been  made  with  a  current  meter,  in  order 
to  secure  an  approximation  of  the  flood  flows  in  these  streams  in 
advance  of  the  completion  of  permanent  weirs.  Altogether  41 
measurements  of  this  kind  have  been  made. 

Permissions  to  erect  permanent  Aveirs  have  been  sought  and 
many  secured.  Sketches  of  the  structures  proposed,  were  sub- 
mitted to  the  Long  Island  Railroad.  avIio  gave  consent  to  their 
construction  on  the  right-of-way  of  the  Montauk  division.  A 
recording  gage  has  been  established  at  the  old  ^Massapequa  sta- 
tion erected  by  the  Commission  on  the  Additional  Water  Supply 
and  interesting  records  of  flow  are  being  obtained. 
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Experimental  Wells  of  California  Stove  Pipe  Type. 

In  order  to  determine  accurately  the  amount  of  ground-water 
available  in  Long  Island,  it  was  considered  necessary  to  drive 
several  large,  deep  wells  and  to  pump  them  for  a  sufficient  time 
to  establish,  beyond  question,  the  extent  to  which  ground-water 
may  be  developed,  or  in  other  words,  to  reduce  the  solution  of 
this  most  important  problem  of  the  amount  of  water  available 
to  a  foot-rule  basis.  Accordingly,  a  complete  rig,  with  tools  and 
materials  for  driving  California  stove-pipe  wells,  from  12  to  16 
inches  in  diameter  was  ordered,  and  a  foreman  was  secured 
who  is  familiar  with  the  method  of  driving  these  wells,  so  com- 
mon in  Southern  California.  A  suitable  location  for  the  experi- 
ments was  selected  near  Babylon,  and  permission  to  occupy  the 
land  is  being  sought. 
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SCHEDUtE  OF  EMPLOYEES  IN  ENGINEERING  BUREAU  ON  DECEMBER  31,  1906. 


Title 

1 

< 

< 
X 

Keservoir 

Northern 
Aqueduct 

Southern 
Aqueduct 

Long 
Island 

i 
1 

'  2 
1  < 

;  p 

V^lllcl        llg  1 11  trt:!              .            •            •            •  • 

1 

1 

il^onsu.lting'  En^incGrs  .... 

3 

i  ^ 

XJ\Z\JlXL  vlllXjLllj  J^llf^lllCClo 

1 

1 

1 

1  ^ 

X^i  \  lOJV^ll    J_-<llglllCd  O                 .              .              .  • 

1 

1 

2 

2 

2 

TTti  crin f»OT  T'nt;nfir*i"0'r 

1 

.rvi    111  tc*- 1  ...... 

1 

AcciofoTif   Ti^ri  criTi  fio-rc 

-rVOiMcitClllL   XjllglllC"!  ft  .... 

25 

34 

36 

17 

10 

122 

Oruftsmpn 

20 

7 

6 

6 

t 

1 
1 

n^ra  n<iif  m  pn 

X  1  a>iiollylllCli  ...... 

2 

1 

Q 

O 

T  ,p  vpl  PTC 

-LjC;>CldB  ...... 

2 

2 

4; 

■  O  H  p  TYI 1  C  f  C 

VllClllloLo  ...... 

2 

o 

X  liU  l»U     1  CipilCl  ..... 

1 

TncMPpfT^y  of  OpTnpnf  HTpc:!'*; 

1 

XliO^C^tlJl     \J  L  HXtlo^-'lllj 

]^ 

1 

1 

■  1 

fini-if"           TTnHpTo*T*r\n'nH  Snf\''pvc 

1 

1 

3 

14 

35 

18 

7 

77 

]^ 

6 

19 

11 

7 

A  A 

Privstc  S6cr6t9,ry  .... 

1 

►jtCltlOLi*^  Idilo  ...... 

2 

1 

Q 
O 

XJIIJI  di  laiio  ...... 

2 

o 

S^'PT100■T^1  nVlPTC 

o  tciiug  1  dpijit:;!  o  ..... 

Q 

c5 

5 

3 

3 

1 

20 

Q 

1 

Q 
O 

OlGrks 

1 

1 

T^plPTihr^np  Otipt*!  tr^r 

^ 

1 

V/llK       J3I>>  ft  ...... 

D 

3 

7 

4 

1 

21 

Forcniun  of  Lul)or(?rs 

11 

1 

Assistant  Foremen  of  Laborers 

2 

2 

1 

5 

Laborers   

1 

83 

31 

11 

1 

127 

Stationary  Enj^ineman 

1 

1 

Stokers  

2 

2 

Gage  Keepers  

18 

18 

Junior  Clerks  

3 

4 

7 

Totals 

92 

195 

145 

75 

28  I 

535 
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College 

IlKADQl  AUTKKS 

p 

X 

u 
u 

02  S 

o  & 

5  o 
II 

< 
O 

Brown  XTniv^rsity 

2 

2 

4 

Cooper  Institute 

14 

7 

4 

5 

30 

Columbia  University 

11 

5 

6 

3 

2o 

Cornell  University 

7 

2 

3 

2 

14 

College  of  the  City  of  New  York 

1 

2 

1 

4 

Dartmoutli  College  ...... 

2 

2 

Harvard  University 

12 

13 

1 

26 

Lehigh  Universitj'  ...... 

5 

2 

1 

1 

9 

Lafayette  College  ....... 

1 

1 

Mass.  Institute  of  Technology  .... 

34 

14 

4 

3 

55 

Manhattan  College  ...... 

1 

3 

4 

Mass.  Agricultural  College  .      .      .      .  • 

1 

1 

New  York  University  

8 

3 

2 

8 

21 

Norwich  University  ...... 

1 

1 

Oberlin  College  

1 

1 

Penn.  Military  College  

1 

1 

Philips  Andover  

1 

1 

Pratt  Institute  

3 

3 

Penn.  State  College  ...... 

1 

1 



2 

Kensselaer  Poly.  Institute  

3 

2 

1 

1 

7 

Rutgers  College  ....... 

1 

1 

2 

Stevens  Institute  ....... 

1 

1 

Syracuse  University  ...... 

1 

1 

Tufts  College  

4 

1 

2 

7 

Technical  School,  Stockholm  .... 

1 

1 

Thayer  School  Civil  Engineering 

2 

2 

University  of  Wisconsin  ..... 

1 

1 

2 

University  of  Penn.  ...... 

1 

1 

2 

University  of  Vermont  ..... 

1 

1 

!  2 

University  of  Maine  ...... 

1 

1 

University  of  Illinois  ...... 

2 

1 

3 

University  of  Virginia  ...... 

1 

1 

Union  College  

6 

1 

3 

1 

11 

U.  S.  Military  Academy  

1 

1 

Victoria  University,  England  .... 

1 

1 

2 

1 

Washington  and  Lee  College  .... 

1 

1  3 

Williams  College  

1 

1 

1 

Worcester  Poly.  Institute  

1 

1 

Tale  University  

1  ' 

2 

1 

6 

Totals 

133 

46 

45 

38 

262 
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APPENDIX  A. 

REPORT  OF  THE  BOARD  OF  WATER  SUPPLY  OF  THE 
CITY  OF  NEW  YORK,  F^ROM  JUNE  9,  1905, 
TO  APRIL  9,  1906. 

June  3,  1905.  chapter  724  of  the  Acts  of  the  Legislature  for 
1905  became  a  law.  ''providing  for  an  additional  supph^  of  pure 
and  wholesome  water  for  The  City  of  New  York. ' '  Chapter  723, 
creating  a  State  Water  Supply  Connnission.  became  a  law  the 
same  day.  June  9,  Hon.  George  B.  I\IcClellan,  ]\Iayor,  acting 
under  the  provisions  of  chapter  724,  appointed  J.  Edward  Sim- 
mons, Charles  N.  Chadwick  and  Charles  A.  Shaw  Commissioners 
to  constitute  the  Board  of  Water  Supply  of  The  City  of  New 
York,  from  lists  submitted  by  the  Chamber  of  Commerce,  the 
Board  of  Fire  Underwriters  and  the  ^Manufacturers'  Association 
of  New  York. 

Progress  to  date  is  most  clearly  and  concisely  shown  by  the 
following  tabular  statement,  which  gives  in  sequence  the  prin- 
cipal events. 

CHRONOLOGICAL  TABLE  OF  PROGRESS. 

June  3,  1905. — Chapter  723,  creating  a  State  Water  Supply 
Commission,  became  a  law. 

June  3,  1905. — Chapter  724,  providing  for  an  additional  sup- 
ply of  water  for  New  York  City,  became  a  law. 

June  9,  1905. — Hon.  George  B.  ]\IcClellan,  Mayor,  appointed 
J.  Edward  Simmons,  Charles  N.  Chadwick  and  Charles  A. 
Shaw  Commissioners  to  constitute  the  Board  of  Water  Sup- 
ply of  The  City  of  New  York. 

Board  op  Water  Supply  Proceedings. 

June  20,  1905. — Plan  for  organization  of  Engineering  Bureau 
adopted. 

August  1,  1905. — Chief  Engineer,  one  Division  Engineer  and 
several  meml)ers  of  Administration  Bureau  reported  for 
duty. 
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August  9,  1905. — Board  of  Water  Supply  passed  resolutions 
direetino-  general  plan  for  securing  an  additional  supply  of 
water  from  the  Catskill  mountain  district,  and  directed 
Chief  Engineer  to  submit  i)]ans,  maps  and  profiles. 

October  9,  190,3. — Board  of  AVater  Supply  made  report  to  Board 
of  Estimate  and  Apportionment. 

October  27.  1905. — Report  ad()])t('(l  unanimously  by  Board  of 
Estimate  and  Ai)portionment. 

November  8,  1905. — Board  of  Water  Supply  filed  in  office  of 
State  Water  Supply  Commission,  at  Albany,  application  of 
The  City  of  New  York  required  under  chapter  723. 

State  Water  Supply  Commission  Proceedings. 

After  due  advertisement  the  State  Water  Supply  Commission 
held  public  hearings  as  follows: 

1st.  November  27.  1905. — Public  hearing  in  Kingston. 
2d.    November  28,  1905.— Public  hearing  in  Kingston. 
3d.    December  18.  1905. — Public  hearing  in  Kingston, 
4th.  December  19,  1905. — Public  hearing  in  Kingston. 
5th.  January     10.  1906.— Public  hearing  in  New  York  City. 
6th.  January     11,  1906. — Public  hearing  in  Kingston. 
7th.  February  20,  1906.— Public  hearing  in  New  Y^ork  City. 
Ma}"  20,  1906. — Limit  of  time  allowed  for  decision  of  State 
Water  Supply  Commission. 

Progress  in  Organizing  Forces. 
Classified  Service. 

August  10,  1905. — Board  of  Water  Supply  made  application  to 
^Municipal  Civil  Service  Commission  for  special  examina- 
tions in  five  engineering  grades. 

August  11,  1905. — Special  examinations  granted  by  Municipal 
Civil  Service  Commission. 

September  20,  1905. — Examination  for  three  grades  of  assistant 
engineers,  rodmen,  and  axemen  were  advertised. 

October  12  and  17,  1905. — Examination  for  assistant  engineers 
held.    About  550  candidates. 

October  19,  1905. — Examination  for  rodmen  held. 

November  2,  1905. — Examination  for  axemen  held. 

Januar}^  11,  1906. — Eligible  list  for  first  grade  of  assistant  engi- 
neers became  available. 


68 


BOARD  OF  WATER  Sl'PPLY 


January  15,  1906. — Eligible  list  for  second  and  third  grades  of 
assistant  engineers  available.  Nearly  all  men  Avilling  to 
accept  positions  in  any  of  the  three  grades  were  appointed 
within  a  month. 

February  23,  1906. — Rodmen's  list  became  available. 

March  28,  1906. — Axemen's  list  became  available. 

Exempt  Service. 

June  22  to  July  31,  1905. — Board  of  Water  Supply  secured  from 
Civil  Service  Commissions  several  exempt  positions,  and 
appointed  Chief  Engineer,  three  Consulting  Engineers,  one 
Division  Engineer  and  several  members  of  Administration 
Bureau. 

August  10,  1905. — Board  of  Water  Supply  made  application  to 
IMunicipal  Civil  Service  Commission  for  twenty-seven 
exempt  positions. 

September  6,  1905. — Public  hearing  held. 

December  21,  1905. — Seventeen  exempt  positions  granted  by 

IMunicipal  Civil  Service  Commission. 
January  12,  1906. — Public  hearing  held  by  State  Civil  Service 

Commission. 

January  19,  1906.— One  exempt  position  granted  by  State  Civil 
Service  Commission. 

February  16,  1906. — Public  hearing  by  State  Civil  Service  Com- 
mission.   Ten  additional  exemptions  granted. 

The  above  shows  more  clearly  than  any  description  the  rapid 
action  of  this  Board,  where  matters  were  within  its  control,  in 
carrying  out  the  provisions  of  chapter  724  of  the  Laws  of  1905, 
and  putting  this  great  project  on  an  actual  working  basis. 

PREPARATION   FOR   APPLICATION   FOR   AN  ADDI- 
TIONAL WATER  SUPPLY. 

June  9,  1905,  immediately  upon  appointment,  the  Board 
organized  with  the  appointment  of  J.  Edward  Simmons  as  Presi- 
dent and  Charles  N.  Chadwick  as  Secretary.  It  secured  tempo- 
rary quarters  in  the  rooms  of  the  Hanover  Fire  Insurance  Com- 
pany, and  entered  upon  its  duties. 

A  large  and  involved  problem  faced  the  Board  of  AYater 
Supply.   A  city  of  4,000,000  inhabitants  had  practically  reached 
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the  limit  of  its  resources  for  water.  Changinf?  administrations 
for  a  long  period  of  years  had  contributed  to  the  solution  of  the 
problem.  Report  after  report  had  added  to  encyclopedic  knowl- 
•edge  of  the  subject,  a  vast  amount  of  wisdom  had  been  evolved, 
and  it  remained  to  reduce  that  knowledge  and  Avisdom  to  prac- 
tice, so  as  to  secure  continuity  of  plan  and  of  administration  in 
order  to  act.  This  cliapter  72-1  of  the  Laws  of  1905  provided  for. 
The  task,  then,  was  the  determination  of  the  source,  or  sources, 
of  supply  from  which  water  Avas  to  be  taken;  the  creation  of 
a  colossal  organization  to  carry  on  this  work :  the  plan  of  admin- 
istration, and  the  character  of  the  Engineering  Bureau;  the 
location  of  its  main  office  and  field  offices,  and  the  thousand  and 
one  details  involved  in  establishing  a  great  business  enterprise 
which  has  for  its  end  and  aim  the  delivering  into  The  City  of 
Greater  New  Y^ork  500  or  600  million  gallons  of  water  daily,  at 
an  estimated  expenditure  of  not  over  $162,000,000,  thus  furnish- 
ing a  supply  to  serve  The  City  for  the  next  twenty-five  or  thirty 
years. 

To  provide  for  the  proper  classification  of  the  expenditure  of 
such  an  enormous  sum  of  money,  so  that  every  cent  should  be 
properly  accounted  for  by  means  of  a  correct  system  of  book- 
keeping, was  in  itself  no  small  task.  The  organization  of  the 
office  has  been  so  systematized  that  the  Commissioners  can 
know  every  day  each  detail  and  item  of  expense  as  the  work 
increases  and  expands.  (See  Appendix  8.)  To  carry  on 
this  work  and  perfect  the  skeleton  of  the  organization  of  the 
Administration  Bureau,  experienced  men  were  secured  by  per- 
mission from  the  Comptroller 's  office  for  the  positions  of  auditor, 
■chief  clerk  and  head  bookkeeper,  and  as  the  work  developed  addi- 
tional clerks  from  the  Civil  Service  lists  were  obtained.  Offices 
on  the  ninth  floor  of  the  Barclay  Building  Avere  secured  mean- 
while, office  furniture  purchased  and  the  general  plan  of  devel- 
opment determined. 

This,  however,  has  been  a  small  task  compared  Avith  organiz- 
ing the  Engineering  Bureau.  In  order  to  secure  the  appointment 
of  a  chief  engineer  and  consulting  engineers,  it  AA'as  necessary 
that  preliminary  steps  be  taken  by  the  Board  of  Water  Supply 
itself  to  secure  exemptions  from  the  Civil  Service  authorities. 
The  exemptions,  in  part,  Avere  granted  and  the  organization  of 
the  force  began. 

In  accordance  Avith  your  instructions  that  aa'c  should  secure 
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the  best  eng^ineeriiig  talent,  the  Board  of  Water  Supply  ap- 
pointed J.  Waldo  Smith,  ('hief  Engineer,  John  R.  Freeman,  Con- 
sulting- Engineer  to  the  Board  of  Water  Supply,  and  AYilliam 
H.  Burr  and  Frederic  P.  Stearns,  Consulting  Engineers  on 
the  Advisory  Board  of  the  Chief  Engineer.  The  Engineering 
Bureau  has  been  divided  into  six  great  departments,  with  an 
engineer  at  the  head  of  each,  Avith  subordinate  divisions  in  each 
department.  In  time  the  force  may  be  expanded  to  about  900 
engineers  and  engineering  assistants  of  all  grades.  (See  Appen- 
dix 9.) 

The  Board  of  Water  Supply  personally  inspected  the  ^lassa- 
chusetts  Metropolitan  Water  AVorks,  and  the  available  water 
sources  of  New  York. 

August  1,  1905.  s(n'eral  members  of  the  Administration  and 
Engineering  Bureaus  rc})()rted  for  duty,  a  little  time  necessarily 
having  been  taken  by  these  men  to  close  former  engagements. 

August  9,  after  two  months'  study,  the  Board  passed  a  reso- 
lution directing  a  general  plan  for  securing  an  additional  supply 
of  water  from  the  Catskill  mountain  district,  and  instructed  the 
Chief  Engineer  to  submit  plans,  maps  and  profiles.  It  also 
directed  the  engineering  staff  to  give  particular  attention  to  the 
situation  in  Brooklyn,  Richmond  and  Queens  as  being  most 
pressing.  It  ])asse(l  a  resolution  that  steps  should  be  taken  to 
secure  water  from  the  Long  Island  watershed  in  anticipation  of 
the  supply  from  the  north,  to  make  good  the  serious  deficiency 
now  existing. 

At  the  beginning  it  was  g(Mierally  considered  that  the  prepara- 
tion of  a  plan  for  an  additional  supply  of  water  for  New  Y(^rk 
would  require  at  least  a  full  year's  time;  that  as  provided  in 
chapter  724  of  the  Laws  of  1905,  the  plan  might  have  to  be 
submitted  to  the  Board  of  Estimate  and  Apportionment  in  parts 
or  sections,  from  time  to  time,  as  the  work  developed;  that  the 
development  of  the  work  and  the  organization  of  the  engineer- 
ing force,  with  the  necessary  surveys  and  studies,  would  be 
slow,  and  that  for  that  purpose  at  least  ^100,000  would  be  re- 
quired. 

An  earnest  effort  was  made  from  the  first  to  secure  engineers 
experienced  in  the  several  recent  investigations  for  improving 
The  City's  water  sui)i)ly,  so  that  tlie  pi-evions  data  might  be  most 
quickly  nuule  useful.  By  September  1,  the  nucleus  of  an  engi- 
neering and  an  administrative  force-  had  been  assembled,  partly 
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by  the  use  ol'  a  small  imniher  of  the  exenipt  ])laees  ^-ranted  to 
the  Board,  but  more  lai'<i'ely  by  means  of  transfers  from  other 
departments,  thus  avoiding-  delays  ineident  to  the  routine  of 
Civil  Service  examinations  and  a])peintments.  By  these  means 
the  j)reparation  of  a  report  on  a  i)lan  for  an  additional  supply  of 
water  was  rapidly  forwarded. 

Although  no  time  limit  had  been  imposed,  the  necessity  for 
prompt  action,  in  view  of  the  shortage  in  the  present  water 
supply,  was  so  apparent  that  the  Board  gave  "its  undivided  atten- 
tion to  the  work,  insisting  upon  speed,  and  the  engineering  force, 
limited  as  it  was  in  numbers,  worked  many  hours  overtime,  and 
onl}^  by  the  great  earnestness  and  enthusiasm  of  the  staff  in  office 
and  tield  was  it  possible  to  present  the  rei)ort.  maps  and  estimates 
in  short  order. 

October  9,  exactly  four  months  after  appointment,  the  Board 
of  Water  Supply  presented  to  the  Board  of  Estimate  and  Appor- 
tionment its  report  and  the  report  of  its  engineers,  accompanied 
by  a  large  map  and  profiles,  setting  forth  the  complete  scheme 
for  an  additional  supply  of  water  from  the  Catskill  mountain 
region,  in  accordance  with  the  provision  of  chapter  724,  Laws 
of  1905.  Of  the  appropriation  of  $100,000  for  this  particular 
work,  less  than  $43,000  was  expended. 

October  27,  the  Board  of  Estimate  and  Apportionment,  after 
a  duly  notified  public  hearing,  held  in  the  City  Hall,  New  York, 
nobody  appearing  in  opposition,  but  many  in  favor,  passed 
unanimously  a  resolution  approving  and  adopting  the  report, 
map  and  profiles,  and  directing  the  map  to  be  signed  and  filed 
in  accordance  with  the  law,  and  application  by  petition  in  wTit- 
ing  to  be  made  to  the  State  Water  Supply  Commission,  as 
speedily  as  possible,  for  the  approval  of  said  map,  and  profiles 
of  the  proposed  additional  source  of  water  supply  for  The  City 
of  New  York.  This  resolution  is  printed  herewith  as  Appen- 
dix  1. 

PROCEEDINGS  BEFORE  THE  STATE  WATER  SUPPLY 

COMMISSION. 

November  3.  the  Beard  of  Water  Supply  lilcd  in  the  office 
of  the  State  Water  Supply  Commission,  at  Albany,  the  appli- 
cation required  under  chapter  723,  the  law  creating  the  State 
Commission,  accompanied  by  the  necessary  maps,  profiles, 
reports,  diagrams  and  estimates.    The  City's  petition,  prepared 
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by  the  Corporation  Counsel,  the  accompanying  statement  of 
the  Board  of  Water  Supply  and  a  complete  list  of  the  docu- 
ments and  maps  deposited  in  the  office  of  the  State  Commission 
will  be  found  in  Appendix  2. 

Under  provision  of  chapter  723,  125  written  objections  to 
The  City's  plans  were  filed  in  the  office  of  the  State  Water  Sup- 
ply Commission  at  Albany.  They  could  all  be  classified  under 
nine  heads,  only  one  class  being  of  serious  importance,  broadly 
considered,  namely :  That  proper  provision  was  not  made  for 
settlement  of  indirect  damages. 

After  due  advertisement,  public  hearings  by  the  State  W^ater 
Supply  Commission  were  held  in  Kingston,  November  27  and 
28,  December  18  and  19  and  January  11 ;  in  New  York  City, 
January  10  and  February  20.  These  hearings  involved  a  large 
amount  of  work  by  the  Board  and  its  engineer  corps  in  the 
preparation  of  expert  testimon}^,  maps,  estimates  and  diagrams. 
The  Board  and  some  of  its  engineers  attended  every  hearing. 

Under  the  statute  the  State  Water  Supply  Commission  has 
90  days  after  the  date  of  its  last  hearing,  February  20,  within 
which  to  render  its  decision,  or  until  ^lay  20,  and  the  decision  is 
pending. 

The  City's  case  was  ably  prepared  and  handled  by  Corpora- 
tion Counsel  John  J.  Delany,  Avho  was  personally  present  at  the 
hearings  and  conducted  the  presentation  of  The  City's  testimony 
and  arguments.  The  principal  legal  argument  for  the  petition 
was  made  by  Assistant  Corporation  Counsel  George  L.  Sterling, 
and  is  abstracted  in  Appendix  3,  setting  forth  clearly  the  legal 
aspects  of  the  case.  A  great  mass  of  convincing  expert  testi- 
mony was  given  by  the  Chief  and  Consulting  Engineers  of  the 
Board  on  direct  and  cross-examination,  under  oath.  Excerpts 
from  the  testimony  of  these  men,  who  are  among  the  foremost 
water-works  engineers  of  the  country,  will  be  found  in  Appen- 
dix 4,  and  should  be  very  carefully  considered,  for  the  whole 
problem  of  New  York's  water  supply  is  mainly  an  engineering 
undertaking.  A  statement  by  Commissioner  Charles  N.  Chad- 
wick,  abstracted  in  Appendix  5,  narrates  the  preparatory  work 
done  by  civic  organizations  and  public  authorities,  which  has 
eventuated  in  the  present  effective  steps  toward  the  immediate 
construction  of  additional  water-supply  works.  This  statement 
shows  that  the  present  endeavor  to  secure  more  water  is  not  a 
sudden  or  ill-considered  move ;  it  alSo  shows  that  the  plan  as 
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presented  is  comprehensive  and  adequate,  and  outlines  the  policy 
of  the  Board  of  Water  Supply. 

Besides  the  large  tiled  iiui])  sliowiiiii"  Tlie  Oity's  scheme  for 
a  Catskill  mountain  water  sup})ly,  there  were  i)res(Mited  with 
the  testimony  of  the  Board's  eno-ineers  seven  diagrams,  listed 
in  Appendix  6,  showing  more  forcibly  than  wcn-ds  many  features 
of  the  present  status  of  The  City's  water  supply.  The  map  and 
four  of  the  diagrams  are  reproduced  herewith.  These  diagrams, 
with  the  notes  upon  them,  are  readily  understood,  but  a  few 
words  of  explanation  will  help  the  reader  who  wishes  to  com- 
prehend them  quickly. 

The  first  diagram.  Exhibit  No.  3,  shows  how  The  City's 
demand  for  and  consumption  of  water  has  outrun  the  safe 
capacity  of  its  sources  of  supply  since  the  year  1901.  The 
heavy  horizontal  line  indicates  in  million  gallons  the  average 
total  daily  safe  yield  or  capacity  of  all  The  City's  sources  of 
water  supply,  and  the  steps  in  the  line  show  the  gains  made  in 
recent  years  or  now^  in  progress  of  construction,  exclusive  of 
the  proposed  Catskill  moinitain  supply.  The  heavy  diagonal 
line  shows  the  recent  actual  and  probable  future  increase  of 
the  daily  consumption  of  water  in  Greater  New  York.  The 
shortage  is  shown  by  the  distance  between  the  horizontal  line 
and  the  diagonal  line.  Unusually  large  rainfall  for  the  past 
few  years  has  enabled  The  City  to  draw  more  than  the  safe 
quantity  from  its  sources,  so  that  the  shortage  has  not  been 
apparent  excepting  in  Brooklyn  and  Richmond. 

The  second  diagram.  Exhibit  No.  4,  shows  graphically  the 
condition  of  the  Croton  reservoirs  November  22.  1905.  The 
quantity  of  water  in  the  reservoirs  has  increased  somewhat 
since  that  date,  but  on  April  1,  at  the  season  when  ordinarily, 
if  ever  during  the  year,  reservoirs  are  full  or  overflowing,  the 
Croton  reservoirs  were  still  more  than  half  empty.  Computa- 
tion based  on  past  records  show  that  if  the  spring  and  summer 
should  be  very  dry,  the  reservoirs  would  probably  be  wholly 
empty  in  the  early  fall.  Only  with  favorable  rainfall  can  The 
City  escape  a  severe  shortage  of  water  this  year. 

The  third  diagram.  Exhibit  No.  5,  indicates  clearly  that,  com- 
pared with  other  large  American  cities.  New  York  is  not  an 
extravagant  user  of  water.  The  average  daih^  quantity  of  water 
per  person  consumed  in  each  of  the  cities  listed  is  shown  to  scale 
by  the  length  of  the  colored  bar. 
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The  fourth  diagi'ijm,  Exhibit  No.  6,  makes  clear  to  the  eye  the 
statement  made  by  the  Board  of  Water  Supply  and  its  engineers 
that  under  existing  conditions  the  Catskill  mountain  watersheds 
are  the  nearest  available  sources  of  additional  supply.  The  area 
colored  brown,  besides  being  unavailable  because  it  is  too  low 
in  elevation  to  furnish  water  by  gravity,  is  undesirable  because 
its  waters  are  of  poorer  quality  and  the  region  is  more  thickly 
settled  than  other  regions  from  which  water  could  be  drawn. 

Much  of  the  testimony  and  argument  offered  at  the  hearings 
in  Kingston  in  opi)ositi()n  to  The  City's  plans,  by  couns(4  for 
local  interests,  was  apparently  intended  as  a  ])asis  for  claims 
after  the  work  should  be  started  under  the  approval  of  the  State 
Commission.  Personal  inquiry  of  many  inhabitants  of  the  -Cats- 
kill  mountain  region,  as  well  as  common  rumor,  unmistakably 
shows  that  the  vast  majority  of  them  are  favorable  to  the  project. 
The  one  real  stumbling  ])l()ck,  the  ([uestion  of  indirect  damages, 
will  be  removed  by  the  enactment  of  Assembly  Bill  No.  1121.  in- 
troduced by  Joseph  M.  Fowler,  of  Ulster  county,  with  the  acqui- 
escence of  The  City  authorities.  The  Fowler  bill  passed  the 
Assembly  March  22,  and  the  Senate  April  9.  No  State  forest 
preserve  lands  are  interfered  with  by  The  City's  plan;  hence,  no 
constitutional  amendment  will  be  needed. 

In  the  interim,  since  the  hearing  of  February  20,  the  Con- 
sulting Engineer  of  the  State  Water  Supply  Commission  has 
presented  to  that  Commission  a  report  on  the  engineering  feat- 
ures of  New  York's  petition.  This  report  became  public  as  a 
result  of  a  resolution  introduced  into  the  State  Senate,  j\[arch 
21,  by  Senator  ^lartin  Saxe.  This  report,  and  questions  raised 
by  it  and  certain  l)ills  introduced  into  the  Legislature  now  in 
session,  were  referred  by  the  Board  of  Water  Supply  to  its  engi- 
neers. The  carefully  j)repared  replies  of  these  engineers  are 
printed  in  full  as  Appendix  7  and  deserve  thoughtful  reading. 

PROGRESS  OF  AVORK. 

From  August,  1905,  to  the  present  time,  as  fast  as  competent 
engineers  and  engineering  assistants  couUl  be  obtained,  they 
have  been  set  at  work  surveying  h)cations' for  aqueducts,  dams 
and  other  structures;  making  computations,  designs  and  esti- 
mates, and  collecting  data,  in  order  that  the  final  preparations 
for  construction  might  be  advanced  to  the  furthest  degree  pos- 
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sible  in  anticipation  of  the  favoral)ie  report  of  the  State  Com- 
mission. 

Obviously,  if  the  organization  of  an  engineering  staff  had 
been  delayed  until  the  d(\'ision  vf  the  State  Water  Supply  Com- 
mission were  received,  or  until  the  completion  of  any  further 
hearings  on  new  questions  tliat  may  arise  in  connection  with, 
or  sul)se(pient  to,  the  report  of  the  State  Connnission,  The  City's 
interests  would  have  been  imperiled  by  the  possible  loss  of  an 
entire  working  season  in  the  inauguration  of  active  construction. 

Throughout  the  country  constructive  engineering  is  now  more 
active  than  for  years,  and  it  is  correspondingly  difficult  to 
assemble  quickly  an  experienced  staff  of  competent  engineers 
for  the  study  of  a  problem  of  this  magnitude,  second  only  to  the 
Panama  Canal  among  the  great  engineering  works  of  the  world. 
Present  engineering  activity  is  particularly  great  \vithin  a  radius 
of  but  little  more  than  one  hundred  miles  from  New  York  City, 
there  being  about  one  thousand  million  dollars  worth  of  large 
construction  in  progress  or  immediately  in  prospect  within  this 
district. 

Whether  or  not  the  State  Water  Supply  Commission  grants 
The  City's  present  request  for  the  Catskill  mountain  sources,  it 
is  imperative  that  a  large  and  coniix'tent  engineering  staff  be 
fully  organized  and  ready  to  begin  construction  on  the  acpieduct 
and  reservoirs  now  being  surveyed,  or.  in  case  the  State  Commis- 
sion's report  should  be  unfavorable,  to  undertake  immediately 
the  necessary  studies  for  a  second  application.  Under  the  pro- 
visions of  chapter  724  the  Board  has  full  authority  to  proceed 
as  it  has  with  the  organization  of  its  forces  in  advance  of  the 
decision  of  the  State  Commission,  and  it  believes  that  any  less 
vigorous  prosecution  of  its  work  would  have  been  a  dereliction 
of  duty. 

The  staff  comprises  a  total  now  on  duty  of  about  ninety  engi- 
neers, assistant  engineers,  designers,  draughtsmen  and  com- 
puters; one  hundred  and  thirty  rodmen,  axemen  and  la])orers ; 
thirty-five  auditors,  bookkeepers,  stenographers  and  clerks,  and 
twelve  gage  keepers  wlio  have  charge  of  rain  and  river  gages 
on  the  watersheds.  The  complete  skeleton  of  a  much  larger 
organization  is  ready  for  development  as  fast  as  the  Avork 
demands  and  suitable  men  can  be  obtained  through  Civil  Service 
channels.  This  devising  of  a  system  of  organization  for  the 
prompt  and  efficient  conduct  of  the  work  already  done  and  the 
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still  larger  work  yet  to  follow  has  required  no  small  amount  of 
study.  More  than  one  thousand  applicants  for  positions  have 
been  personally  interviewed  and  corresponded  with. 

Since  the  large  majority  of  men  on  the  ordinary  ^Municipal 
Civil  Service  lists  are  unwilling  to  leave  The  City,  and  since  al- 
most all  the  work  of  the  Board  is  situated  at  a  considerable  dis- 
tance from  The  City,  special  arrauti-ements  for  securing  the 
needed  men  have  been  made.  August  10,  1905,  this  Board  no- 
tified the  Civil  Service  Commission  of  its  desire  to  engage  a 
large  number  of  assistant  engineers;  on  September  20,  exam- 
inations for  three  grades  of  assistant  engineers  were  advertised, 
and  on  October  12  and  17,  about  550  candidates  took  these  ex- 
aminations. October  19  an  examination  was  held  for  rodmen, 
and  November  2,  for  axemen.  The  first  lists  of  assistant  engi- 
neers from  which  selections  by  the  Board  could  be  made  were 
not  ready  until  January  11,  1906,  and  on  tendering  positions  to 
the  men  many  of  those  who  had  passed  the  examinations  suc- 
cessfully declined  because  the  salary  attaching  to  the  grade 
which  they  had  attained  Avas  less  than  their  pay  in  their  present 
positions.  The  rodman's  list  did  not  become  available  until 
February  23,  and  the  axeman's  list  not  until  ]\Iarch  28.  Al- 
though large  numbers  of  men  took  these  examinations,  the 
number  of  eligibles,  excepting  axemen,  is  disappointingly  small, 
especially  on  the  assistant  engineer's  lists.  All  this  has  caused 
much  delay  and  a  burdensome  amount  of  work  in  organizing 
the  Engineering  Bureau. 

For  the  more  responsible  positions  in  the  engineering  force 
suitable  men  could  not  be  obtained  from  the  Civil  Service  lists. 
Early  in  the  fall  application  was  made  to  the  Civil  Service  Com- 
mission for  a  moderate  number  of  exempt  positions,  some  of 
vvhicli  have  been  granted. 

Operations  to-day  in  progress  are  mainly  directed  toward  the 
prompt  construction  of  the  works  necessary  for  bringing  water 
from  Esoi)us  creek  into  the  Croton  watershed,  so  that  the  surplus 
capacity  of  the  New  Croton  aqueduct  and  the  entire  capacity  of 
the  Old  Croton  aqueduct  may  be  utilized  for  delivering  additional 
water  to  The  City,  these  existing  channels  being  thus  used  as  an 
emergency  measure.  Obviously,  work  on  the  portion  of  the  pro- 
posed aqueduct  and  the  distributing  reservoirs  nearer  to  New 
York  can  be  made  secondary. 

For  relief  of  the  Brooklyn  situation,  this  Board  and  its  en- 
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gineer  corps  have  in  hand  preliminary  studies  following  the  lines 
of  investigation  and  suggestion  of  the  Burr-IIering-Freeman  re- 
port in  order  that  the  organization  may  be  prepared  should  call 
be  made  upon  it  for  aid  in  the  rai)id  development  of  additional 
Long  Island  sources. 

^lany  survey  parties  are  busy  along  the  lines  of  the  Catskill 
aqueduct  and  in  the  basin  of  the  great  Ashokan  reservoir,  to  be 
constructed  on  Esopus  creek,  near  Kingston.  A  force  in  the 
New  York  office  is  engaged  upon  the  designs  and  upon  procuring 
necessary  equipment  and  men. 

Test  borings  with  both  wash  drills  and  diamond  drills  are  in 
progress  at  many  points,  for.  in  order  to  drive  tunnels  and  dig 
trenches  for  a  great  aqueduct  and  to  build  huge  dams  for  the 
largest  water  supply  reservoir  yet  undertaken,  it  is  ciuite  as  im- 
portant to  know  about  the  rock  and  earth  beneath  the  surface  as 
to  have  surveys  made  of  the  topograph}-.  The  principal  points  of 
investigation  are  the  site  of  the  main  dam  for  the  Ashokan  reser- 
voir and  the  crossing  of  the  Hudson  river  for  the  Catskill  aque- 
duct. These  investigations  are  being  directed  under  the  advice 
of  two  of  the  foremost  expert  geologists  of  the  country.  ^lany 
holes  were  sunk  into  the  bed  of  the  Hudson  river  by  working 
from  a  lighter.  Several  diamond  drill  holes  have  been  driven  at 
the  margin  of  the  river  to  a  depth  of  about  500  feet.  There  is 
much  difference  in  the  character  of  the  rock  on  the  opposite  sides 
of  the  river,  and  complete  information  must  be  had  in  order  to 
design  and  construct  the  crossing  safely  and  economically. 

]\Iany  miles  of  aciueduct  lines  have  been  surveyed  and  mapped. 
Scores  of  test  borings  have  been  drilled.  ^Mau}-  rain  and  stream 
gages  have  been  established.  A  laboratory  for  testing  materials 
is  being  ecpiipped.  Available  sand,  gravel,  stone  and  cement  for 
building  acpieducts  and  dams  are  being  prospected  and  tested. 
Samples  of  soil  are  being  collected  from  the  bottom  of  the  Asho- 
kan reservoir  and  will  be  analyzed  to  determine  the  necessity  for 
stripping  the  reservoir  to  remove  organic  matter  in  order  to  main- 
tain the  excellent  cpiality  of  the  water  to  be  stored  in  it.  ^Many 
temporary  field  offices  at  convenient  points  have  been  leased,  and 
designs  for  the  necessary  permanent  offices  are  being  studied. 
Triangulation  stations  for  the  survey  of  the  reservoir  site  have 
been  planted  on  the  tops  of  the  surrounding  mountains,  and  good 
progress  has  been  made  on  the  survey,  ^hwh  necessary  informa- 
tion has  been  collected.  Field  and  office  methods  have  been  sys- 
tematized. 
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EXPENDITURES  AND  ACCOIWTS. 

While  prosecuting  its  work  with  vigor  the  Board  of  Water 
Supply  has  had  tlie  best  ultimate  economy  constantly  in  view.  Up 
to  April  1,  1906,  of  the  .$1,602,000  appropriated  for  its  work  for 
the  six  months  of  1905  and  the  current  year,  the  Board  has 
actually  expended  only  $229,271.  T^npaid  liabilities  actually  in- 
curred are  only  $16,000,  be-^ides  which  there  is  in  force  one  con- 
tract for  test  borings,  under  which  no  money  has  yet  been  earned 
by  the  contractor,  owing  to  delay  caused  by  a  taxpayer's  injunc- 
tion, which  the  court  recently  vacated.  It  is  estimated  that  the 
total  expenditures  under  this  contract  will  not  exceed  $80,000. 

In  conclusion,  the  Board  desires  to  state  that  its  organization 
is  fully  prepared  to  push  active  construction  vigorously  imme- 
diately upon  the  receipt  of  the  approval  of  The  City's  applica- 
tion by  the  State  Water  Supply  Commission. 

Respectfully  submitted, 

J.  Edw^ard  Simmons, 
Charles  N.  Chadwick, 
Charles  A.  Shaw, 

Commissioners,  Board  of  Water  Supply. 
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APPENDIX  1. 

Eesolutiox  of  Board  of  Estimate  and  Apportiox:\ient  Ap- 
proving Report  ox  Sources  of  Additional  AVater 
Supply,  and  Providing  for  Public  Hearing  October 
27,  1905. 

AVluMvas.  The  Board  of  Water  Supply  of  The  Oity  of  New 
York,  pursuant  to  chapter  724  of  the  Laws  of  1905.  has  made 
such  surveys,  maps,  plans,  specifications,  estimates  and  in- 
vestigations as  it  deemed  proper  in  order  to  ascertain  the  facts 
as  to  what  sources  for  an  additional  supply  of  pure  and  whole- 
some water  for  The  City  of  New  York  exist,  and  are  most 
available,  desirable  and  best  for  the  said  supply,  and  has  re- 
ported to  the  Board  of  Estimate  and  Apportionment,  with 
recommendations  as  to  Avhat  action  should,  in  its  opinion,  be 
taken  with  reference  thereto,  which  said  report,  with  a  map, 
plan  and  profile  accompanying'  the  same,  liears  the  date  of 
October  9,  1905;  and 

Whereas.  The  Board  of  Estimate  and  Apportionment,  upon 
the  receipt  of  the  said  report,  with  the  map.  plan  and  profile 
accompanying  the  same,  and  on  the  12th  of  October.  1905.  did 
adopt  a  resolution  that  October  27,  1905.  at  10:30  o'clock  in 
the  forenoon,  at  Room  16,  in  the  City  Hall,  in  The  City  of  New 
York,  be  fixed  as  the  time  and  place  for  a  public  hearing,  and 
that  notices  be  given  by  i:>ublication  in  the  official  City  papers 
(excluding  all  borough  papers),  two  daily  papers,  and  in  addi- 
tion, in  the  "Herald,"  "Times,"  "Tribune"  and  "Press."  and 
in  all  papers  published  in  the  counties  affected,  which  are 
designated  as  official  papers  for  the  publication  of  official 
notices,  and  if  there  l)e  none  such,  then  in  two  ]nipers  in  each 
of  said  counties  to  be  selected  by  the  Chairman  of  the  Board 
of  Estimate  and  Apportionment ;  and 

Whereas,  The  Board  of  Estimate  and  Ap]iortionment.  in 
order  to  afford  to  all  persons  interested  a  reasonable  apportunity 
to  be  heard  respecting  the  said  report,  map.  plan  and  profile, 
has  given  reasonable  public  notice  of  such  hearing,  and  in 
addition,  has  given  notice  of  such  hearing  l)y  mailing  or  de- 
livering to  the  chairman  and  clerk  of  each  of  the  Boards  of 
Supervisors  of  the  counties  where  the  real  estate  to  be  acquired 
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is  situated  a  notice  of  such  hearing  at  least  eight  days  before 
the  27th  day  of  October,  1905,  to  wit,  to  the  Chairman  and 
Clerk  of  the  respective  Board  of  Supervisors  of  the  counties 
of  Westchester,  Putnam,  Dutchess,  Ulster,  Greene,  Schoharie, 
Albany  and  Orange,  and  to  the  President  of  the  Board  of 
Aldermen  of  The  City  of  New  York,  and  to  the  City  Clerk  of 
The  City  of  New  York,  for  the  counties  of  New  York,  Kings, 
Queens  and  Richmond ;  and 

Whereas,  The  said  notice  of  such  hearing  was  published  in 
all  of  the  papers  specified  and  referred  to  above,  being  the 
''City  Record"  and  the  official  City  papers,  the  "Herald," 
"Times,"  "Tribune"  and  "Press,"  and  in  all  papers  desig- 
nated by  the  respective  County  Clerks  of  the  several  counties 
as  the  papers  in  w^hich  official  notices  are  to  be  published,  all 
of  which  is  evidenced  by  the  affidavits,  certificates  and  docu- 
ments filed  in  the  office  of  the  Clerk  of  the  Board  of  Estimate 
and  Apportionment ;  and 

AYhereas,  On  the  27th  day  of  October,  1905,  at  10:30  a.  m., 
at  Room  16,  in  the  City  Hall,  the  Board  of  Estimate  and  Ap- 
portionment met  pursuant  to  said  notice,  and  a  public  hearing 
was  given  to  all  persons  interested  in  the  matter  and  a  reason- 
able opportunity  to  be  heard  respecting  the  same  was  afforded 
to  such  persons,  at  which  hearing  the  said  report,  with  the 
map,  plan  and  profile  accompanying  the  same,  was  considered 
and  due  deliberation  was  had,  and  nobody  appearing  in  oppo- 
sition to,  but  many  in  favor  of  the  said  report,  map,  plan  and 
profile;  now,  therefore,  be  it 

Resolved,  That  the  Board  of  Estimate  and  Apportionment 
does  hereby  approve  and  adopt  said  report,  and  the  map, 
plan  and  profile  accompanying  the  same,  bearing  the  date  of 
October  9,  1905,  and  presented  by  the  Board  of  Water  Supply 
of  The  City  of  New  York  for  obtaining  an  additional  supply 
of  pure  and  wholesome  water  for  The  City  of  New  York,  and 
does  direct  that  the  said  map,  plan  and  profile  be  executed, 
signed,  certified  and  filed  as  directed  in  section  3  of  chapter 
724  of  the  Laws  of  1905,  and  does  hereby  declare  the  same  to 
be  the  final  map,  plan  or  plans,  approved  and  adopted  by  the 
Board  of  Estimate  and  Apportioiiiuent,  as  provided  for  in  said 
section ;  and  be  it  further 

Resolved,  That  The  City  of  New  York  make  application 
by  petition  in  writing  to  the  State  Water  Supply  Commission, 


OF  TlIK  Cl'rV  OK  NKW  VOKK 


81 


as  rsijeedity  as  possible,  for  the  approval  of  the  said  maps  and 
profiles  of  the  said  proposed  new  or  additional  source  or 
sources  of  water  suii])ly  of  The  City  of  New  York,  pursuant  to 
chapter  723  of  the  Laws  of  1905,  and  that  the  Corporation 
Counsel  be  and  he  hereby  is  requested  to  prepare  such  papers 
and  to  take  such  steps  Avith  that  end  in  view  as  may  be  proper. 

I  hereby  certify  that  the  foregoing  is  a  true  copy  of  a  reso- 
lution adopted  by  the  Board  of  Estimate  and  Apportionment 
at  a  meeting  of  said  Board  held  on  the  27th  day  of  October, 


1905. 


(Signed) 


eT.  AV.  Stevenson, 


Secretary,  Board  of  Estimate  and  Apportionment. 


Attest: 


(Signed) 


John  H.  Mooney 


Assistant  Secretary. 
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APPENDIX  2. 

BEFORE  THE  STATE  WATER  SUPPLY  COMMISSION. 


In  the  Matter 
of 

The  Application  of  The  City  of  New 
York  to  the  State  Water  Supply 
Commission  for  the  approval  of  its 
Maps  and  Profiles  of  a  new  and  addi- 
tional source  or  sources  of  water  supply 
for  The  City  of  New  York. 


y  Petition. 


The  City  of  New  York  does  hereby  respectfully  make  appli- 
cation by  petition  in  writing  to  the  State  Water  Supply  Commis- 
sion pursuant  to  the  provisions  of  chapter  723  of  the  Laws  of 
1905  and  in  the  following  manner: 

1.  The  City  of  New  York  is  a  municipal  corporation  organized 
and  existing  in  the  State  of  New  York  by  virtue  of  its  ancient 
charters  and  the  laws  of  the  colony  of  New  York  and  the  laws 
of  the  State  of  New  York. 

2.  Pursuant  to  chapter  724  of  the  Laws  of  1905.  and  on  or 
about  the  9th  day  of  June,  1905,  the  Mayor  of  The  City  of  New 
York  did  appoint  J.  Edward  Simmons,  Charles  N.  Chadwick  and 
Charles  A.  Shaw  to  be  a  Board  or  Commission  to  be  called  the 
Board  of  AVater  Supply  of  The  City  of  New  York.  The  said 
Commissioners  did  duly  qualify  and  enter  upon  the  performance 
of  their  duties  on  or  about  the  said  date. 

3.  The  Board  of  AVater  Supply  did  proceed  immediately  and 
with  all  reasonable  speed  to  ascertain  what  sources  exist  and  are 
most  available,  desirable  and  best  for  an  additional  supply  of 
pure  and  wholesome  water  for  The  City  of  New  York.  The  Board 
made  such  surveys,  maps,  plans  and  specifications,  estimates  and 
investigations  as  it  deemed  proper  in  order  to  ascertain  the  facts 
as  to  the  said  sources,  and  on  or  about  October  9,  1905,  did  re- 
port to  the  Board  of  Estimate  and  Apportionment  of  The  City 
of  New  York  with  recommendations  as  to  what  action  should, 
in  its  opinion,  be  taken  Avith  referencato  the  said  sources  of  water 
supply,  so  that  the  said  Boards  might  be  enabled  to  determine 
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from  what  source  or  sources  and  in  what  manner  The  City  of 
New  York  may  best  secure  an  additional  supply  of  pure  and 
wholesome  water. 

Accompanying  said  rei)ort  was  a  map,  plan  and  profile  also 
bearing  date  October  9,  1905.  and  duly  signed  by  the  said  Com- 
missioners and  their  engineers. 

4.  The  Board  of  Estimate  and  Apportionment  upon  the  re- 
ceipt of  the  said  report  and  the  said  map,  plan  and  profile,  and 
prior  to  the  adoption  thereof,  did  afford  to  all  persons  interested 
a  reasonable  opportunity  to  be  heard  respecting  the  same  and  did 
give  reasonable  public  notice  of  such  hearing  whereat  testimony 
might  be  produced  by  the  parties  appearing  in  such  manner  as 
the  Board  of  Estimate  might  determine.  Notice  of  such  hearing 
was  given  in  addition  to  the  foregoing  by  mailing  to  the  chairman 
and  clerk  of  each  of  the  Boards  of  Supervisors  of  the  Counties 
where  the  real  estate  to  be  acquired  is  situated,  a  notice  of  such 
hearing  at  least  eight  days  before  the  time  named  in  said  notice, 
which  said  time  and  place  was  October  27,  1905,  at  10:30  o'clock 
in  the  forenoon  at  Room  16  in  the  City  Hall  in  The  City  of 
New  Y^ork. 

5.  Said  hearing  was  duly  had  at  the  time  and  place  aforesaid, 
at  which  hearing  no  one  appeared  opposing  the  approval  and 
adoption  of  the  said  map,  plan  and  profile,  but  man}^  appeared 
in  favor  of  the  same.  Whereupon,  and  after  due  deliberation, 
the  said  Board  of  Estimate  and  Apportionment  did  unanimously 
pass  a  resolution  approving  and  adopting  the  said  map,  plan  and 
profile.  A  certified  copy  of  the  said  resolution  is  herewith  pre- 
sented to  this  Honorable  Board  and  forms  a  part  of  this  petition. 

The  said  Board  did  also  adopt  the  said  map,  plan  and  profile 
and  order  the  same  to  be  executed  in  quadruplicate  and  declared 
that  the  same  should  be  the  final  map,  plan  and  profile  approved 
and  adopted  by  the  Board  of  Estimate  and  Apportionment,  and 
did  direct  that  the  same  be  executed,  signed,  filed  and  certified 
as  required  by  section  3  of  chapter  724  of  the  Laws  of  1905,  and 
did  resolve  that  The  City  of  New  Y^ork  make  application  in  writ- 
ing to  the  State  Water  Supply  Commission  as  speedily  as  possible 
for  the  approval  of  the  said  map  and  profiles  pursuant  to  chapter 
723  of  the  Laws  of  1905,  and  did  request  the  Corporation  Counsel 
to  prepare  such  papers  and  take  such  steps  with  that  end  in  view 
as  might  be  proper,  all  of  which  will  appear  more  at  length  from 
the  certified  copy  of  the  said  resolution,  and  thereupon  the  said 
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Board  of  Estimate  and  Apportionment  did  execute  the  said  final 
map,  plan  and  profile  in  qnadrnplieate.  one  of  which  accompanies 
tills  i)etiti()n  1o  your  IIcnora])le  Board  and  is  intended  to  be  filed 
therewith,  one  remains  on  file  with  the  (Uerk  of  the  Board  of 
Estimate  and  Apportionment,  one  remains  on  file  in  the  office  of 
the  Board  of  Water  Supply,  and  one  will  be  filed  in  the  office  of 
the  Commissioner  of  Water  Supply,  Gas  and  Electricity  in  The 
City  of  New  York,  and  a  certified  copy  thereof  will  be  filed  in  the 
County  Clerk's  office  or  Register's  office  in  each  county  in  which 
any  of  the  hmd  affected  thereby  is  situated. 

6.  A  copy  of  the  report  of  the  Board  of  AVater  Supply  of  The 
City  of  New  York  to  the  Board  of  Estimate  and  Apportionment, 
dated  October  9.  1905,  is  also  herewith  presented  to  your  Honor- 
able Board  together  with  abstracts  of  official  reports  relating  to 
the  plans  and  surveys  and  showing  the  need  of  The  City  of  New 
York  for  the  source  or  sources  of  supply  and  the  reasons  therefor 
and  showing  a  plan  or  scheme  to  determine  and  provide  for  the 
payment  of  the  proper  compensation  for  any  and  all  damages  to 
persons  or  property^  whether  direct  or  indirect,  Avhich  will  result 
from  the  acquiring  of  said  lands  and  the  execution  of  said  plans. 
And  your  petitioner  is  ready  and  willing  to  furnish  such  other 
information  as  may  be  required  by  your  Honorable  Board. 

Wherefore,  The  City  of  New  York  does  hereby  make  applica- 
tion by  petition  in  writing  to  the  State  Water  Supply  Commis- 
sion for  the  approval  of  its  said  maps  and  profiles  of  the  new  or 
additional  source  or  sources  of  water  supply  shown  on  said  maps 
and  profiles  for  The  City  of  New  York. 

In  Witness  Whereof,  The  City  of  New  York,  has  caused 
this  petition  to  be  subscribed  by  its  Mayor  and  by  its 
City  Clerk,  and  its  common  seal  to  be  hereunto  affixed 
this  1st  day  of  November.  1905. 


(Signed) 


Geo.  B.  McClellan, 


(Seal). 


Mayor. 


(Signed) 


P.  J.  Scully, 


City  Clerk. 


(Signed) 


John  J.  Delany, 
Corporation  Counsel. 
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State  of  New  Yokk,  ) 
County  of  New  York.  ^  ss.: 
City  of  New  York,  i 

On  the  1st  day  of  November,  in  the  year  one  thousand  nine 
hundred  and  five,  before  me  personall}^  came  P.  J.  Scully,  with 
whom  I  am  personally  aequaintcnl  and  known  to  me  to  be  City 
Clerk  of  The  City  of  New  Y^ork,  who,  being  by  me  duly  sworn, 
did  depose  and  say  that  he  resides  in  the  Borough  of  ^Manhattan, 
City  of  New  York:  that  he  is  City  Clerk  cf  The  City  of  New 
Y^ork,  the  corporation  described  in  and  which  executed  the  above 
petition :  that  he  knew  the  seal  of  said  corporation :  that  the  seal 
affixed  to  said  petition  is  such  corporate  seal;  that  it  was  so 
affixed  by  due  authority  of  said  corporation,  and  that  he  signed 
his  name  thereto  as  City  Clerk  by  like  authority. 

And  further,  that  he  knows  and  is  acquainted  with  George  B. 
]\IcClellan  and  knows  him  to  be  the  person  described  in  and  Avho, 
as  ]\Iayor  of  The  City  of  New  York,  executed  the  said  petition ; 
that  he  saw  him  subscribe  and  execute  the  same;  and  that  he 
acknowledged  to  him.  the  said  P.  J.  Scully  that  he  executed  and 
delivered  the  same;  and  he.  the  said  P.  J.  Scully. 'thereupon  sub- 
scribed his  name  thereto. 

(Signed)       Chas.  A.  Glaser^ 

Commissioner  of  Deeds, 

New  York  City. 

BEFORE  THE  STATE  WATER  SUPPLY"  COMMISSION. 


In  the  ^Matter 
of 

The  Application  of  The  City  of  New  | 
York  to  the   State  AVater   Supply  i 
Commission  for  the  approval  of  its 
]\Iaps  and  Profiles  of  a  new  and  addi- 
tional source  or  sources  of  water  supply 
for  The  City  of  New  Y^ork. 
 J 

Sfafcment  by  the  Board  of  Water  Supply  of  The  City  of  New 
Yorlt  to  Accompany  tlie  Fetition  Entitled  as  Above. 
Chapter  728  of  the  Laws  of  1905  establishing  a  State  Water 
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Supply  Commission  contains  in  section  3  the  provisions  govern- 
ing applications  to  that  Board. 

A  petition  by  The  City  of  New  York  has  already  been  exe- 
cuted by  that  city  in  compliance  with  those  provisions.  Maps 
and  profiles  have  been  prepared  for  submission,  also  abstracts  of 
official  reports  and  other  papers  and  documents.  The  same  sec- 
tion provides  that  the  petition  shall  be  ' '  accompanied  by  a  plan 
or  scheme  to  determine  and  provide  for  the  payment  of  the 
proper  compensation  for  any  and  all  damages  to  persons  or  prop- 
erty whether  direct  or  indirect  w^hich  wdll  result  from  the  acquir- 
ing of  said  lands  and  the  execution  of  said  plans.  " 

It  seems  proper  that  the  Board  of  Water  Supply  of  The  City 
of  New  York  should  state  what  this  plan  or  scheme  is  in  view 
of  the  fact  that  if  the  State  Water  Supply  Commission  shall  ap- 
prove the  maps  and  profiles  in  this  manner,  the  responsibility 
for  carrying  them  out  in  a  legal,  just  and  proper  manner  will 
depend  largely  on  the  Board  of  Water  Supply  of  The  City  of 
New  York. 

The  powers  and  duties  of  this  Board  are  granted,  defined  and 
limited  by  the  act  creating  it,  that  is  by  chapter  724  of  the  Law^s 
of  1905,  and  it  is,  of  course,  also  subject  to  the  General  Laws 
of  the  State  of  New  York. 

The  same  may  also  be  said  of  the  Board  of  Estimate  and  Ap- 
portionment of  The  City  of  New  York.  These  two  Boards  to- 
gether constitute,  so  to  speak.  The  City  of  New  York  for  the 
purpose  of  this  project  of  securing  a  new  or  additional  supply 
of  water.  The  plan  or  scheme  to  determine  and  provide  for  the 
payment  of  the  proper  compensation  for  damages  which  will 
result  from  the  acquiring  of  the  lands  and  the  carrying  out  of 
the  project  are  thus  largely  a  question  of  statute  law  of  the  State 
of  New  York  which  can  only  be  modified  or  changed  hy  the 
Legislature.  These  laws  are  the  source  of  the  power  to  acquire 
lands  and  make  compensation,  and  neither  the  Board  of  Water 
Supply  nor  the  Board  of  Estimate  and  Apportionment  can  add 
to  or  take  from  the  same. 

Under  these  acts  these  Boards  have,  of  course,  wide  powers  of 
an  executive  and  judicial  nature,  and  as  in  tlie  case  of  any  public 
officers  they  may  perform  their  duties  well  or  otherwise,  but  it 
is  to  be  remembered  that  their  acts  and  conduct  are  subject  to 
review  in  the  courts  of  the  State  in  accordance  with  well  settled 
and  well  understood  principles  of  law. 
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The  plan  or  sclienie  to  determine  and  provide  for  the  payment 
of  proper  compensation  for  damages  is  thus  expressed  mainly  in 
the  statutes  themselves  and  particularly  in  chapter  724  of  the 
Laws  of  1905. 

It  is  hoped  that  the  following  Avill  be  of  assistance  in  showing 
that  a  full,  adequate  and  complete  plan  or  scheme  has  been  pro- 
vided by  which  payment  of  the  proper  compensation  for  any  and 
all  damages  to  persons  or  property,  whether  direct  or  indirect, 
which  will  result  from  the  acquiring  of  the  land  and  the  execu- 
tion of  the  plans  can  be  made. 

The  person  who  suffers  damages  has  the  whole  financial  re- 
sponsibility of  The  City  of  New  York  to  rely  upon  for  payment. 
Ultimately,  if  it  ever  became  necessary  to  go  to  that  extreme,  the 
courts  would  compel  the  levying  of  a  tax  upon  all  the  property 
in  The  City  of  New  York  for  the  obtaining  of  the  money  with 
which  to  pay  any  damages  that  may  be  sustained. 

It  goes  without  saying  that  this  is  security  of  the  very  highest 
rank,  hardly  second  to  the  security  of  the  Government  of  the 
United  States  itself.  The  City  of  New  York  borrows  money  at 
very  nearly  as  low  a  rate  of  interest  as  the  United  States  Gov- 
ernment, showing  that  its  responsibility  is  considered  nearly  as 
good. 

It  is  to  be  remembered  that  whether  a  person  suffers  damages 
or  not,  and  the  amount  of  damages,  are  questions  to  be  deter- 
mined by  the  courts  of  the  State  of  New  York  under  chapter  724 
of  the  Laws  of  1905. 

Let  us  see  how,  as  a  practical  matter,  a  person  who  has  suffered 
damages  would  secure  payment  therefor  under  the  provisions  of 
this  act. 

It  is  provided  in  section  33  of  the  act  that  the  Comptroller  of 
The  City  of  New  York  is  authorized  and  directed  to  raise,  from 
time  to  time,  by  the  issuance  of  corporate  stock  of  The  City  of 
New  York  such  sums  as  shall  be  sufficient  to  pay  ''for  any  real 
estate  or  for  the  extinguishment  of  any  right,  title  or  interest 
therein  acquired,  and  all  damages  appraised  to  persons  interested 
therein,  together  with  all  expenses  necessarily  incurred  in  survey- 
ing, locating  and  acquiring  title  to  said  real  estate  or  in  extin- 
guishing claims  for  damages  thereto."    *    *  * 

That  is  to  say,  the  Comptroller  could  be  required  by  man- 
damus, if  necessary,  to  raise  the  money  for  paying  the  damages. 

It  is  further  provided,  in  section  17  of  the  act.  that  The  City 
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of  New  York  shall,  within  three  months  after  the  confirmation 
of  the  report  of  Commissioners  of  Appraisal,  that  is,  after  the 
amount  of  damages  shall  have  been  ascertained  by  the  courts, 
pay  to  the  respective  owners  or  persons  damaged  the  money  that 
has  been  adjudged  to  be  due  them  for  damages,  with  interest,  and 
the  section  further  provides  as  follows : 

^^And  in  case  of  neglect  and  default  in  the  payment 
of  the  same  within  the  time  aforesaid  the  respective  per- 
son or  persons  *  *  *  or  their  executors,  administra- 
tors or  successors  *  *  may  sue  for  and  recover  the 
same  with  lawful  interest  as  aforesaid  and  the  costs  of  suit 
in  any  i)roper  form  of  action  against  The  City  of  New 
York  in  any  court  having  cognizance  thereof  and  it  shall 
be  sufficient  to  declare  generally  for  so  much  money  due 
to  the  plaintiff  or  plaintiffs  therein  by  virtue  of  this  act 
for  real  estate  taken  or  affected  for  the  purpose  herein 
mentioned,  and  the  report  of  said  Commissioners  with 
proof  of  the  right  and  title  of  the  plaintiff  or  plaintiffs 
to  the  sum  or  sums  demanded  shall  be  conclusive  evi- 
dence in  such  suit  or  action." 

That  is  to  say  there  could  be  no  possible  defense  to  the  action 
so  that  judgment  would  necessarily  result  whereupon  the  holder 
of  the  judgment  would  have  all  the  rights  against  The  City  of 
New  York  that  a  judgment  creditor  has  in  ordinary  cases 
against  a  judgment  debtor. 

Execution,  for  instance,  would  issue  to  the  Sheriff  and  the 
Sheriff  could  levy  on  property  of  The  Cit}^  of  New  York  and 
ultimately  the  ccurts  would  compel,  if  necessary,  the  levying 
of  a  tax  upon  all  the  persons  and  property  in  The  City  of  New 
York  in  order  to  obtain  the  money  to  pay  the  judgment. 

It  is  thus  evident  that  there  can  be  no  possible  doubt  of  the 
ability  of  any  person  damaged  to  collect  by  force,  if  necessary, 
the  amount  of  damages  that  he  can  show  he  has  suffered. 

As  a  practical  matter,  as  has  been  shown  by  experience,  pay- 
ment can  be  made  rapidly  and  conveniently  to  the  person  dam- 
aged, luiless,  indeed,  he  desires  to  defer  pjfyment  in  order  to 
increase  the  interest  charges  and  in  effect  loan  money  to  The 
City  of  Ncnv  York  at  a  high  rate  of  interest. 

It  should  be  added  that  various  provisions  have  been  inserted 
in  the  act  to  secure  prompt  action  by  the  Commissioners  so  that 
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payments  may  be  made  wit4i  as  little  delay  as  possible.  It  is 
provided,  for  instance,  in  the  fourteenth  section  of  the  act  that 
the  report  of  the  Connnissioiiers  shall  l)e  filed  not  more  than 
one  year  after  the  date  of  the  tilino-  of  the  oaths,  and  that  the 
time  of  filino-  the  report  cannot  l)e  extended,  except  upon  applica- 
tion to  the  Supreme  Court,  and  then  for  a  period  not  exceeding 
eight  months. 

The  Board  of  AVater  Supply  desires  to  call  attention  particu- 
larly to  the  fact  that  they  have  power  to  agree  with  persons  dam- 
aged. It  is  provided  in  section  24  of  the  act  that  the  Board  of 
Water  Supply,  subject  to  the  approval  of  the  Board  of  Estimate 
and  Apportionment,  may  agree  with  the  owners  and  persons 
interested  in  any  real  estate  laid  down  on  the  maps  as  to  the 
amount  of  compensation  to  be  paid  to  such  owners  of  persons 
interested  for  the  taking  or  using  and  occupying  such  real 
estate. 

It  is  the  intention  of  the  Board  of  AYater  Supply  to  endeavor 
to  agree  with  persons  injured  as  to  the  amount  of  damages 
wherever  that  is  possible,  and  in  doing  so  to  deal  justly  and 
fairly  with  all  persons,  and  to  concede  that  there  is  due  them 
such  amount  of  damages  as  may  seem  to  the  Board  of  AYater 
Supply  just  and  right.  It  is  hoped  that  persons  claiming  to  be 
injured  will  meet  the  Board  of  AYater  Supply  in  a  similar  spirit, 
and  that  the  result  will  be  that  in  the  great  majority  of  cases 
settlements  can  be  arrived  at  satisfactory  to  the  property  owners 
and  to  the  Board  of  Water  Supply  and  the  Board  of  Estimate 
and  Apportionment,  which  will  render  litigation  unnecessary. 

It  may  be  well  in  this  connection  to  state  that  in  case  no 
agreement  can  be  reached  and  litigation  is  necessary  the  law 
and  procedure  are  very  distinctly  laid  down  in  the  Constitution 
and  Laws  of  the  State  of  New  York,  and  with  the  amount  of 
compensation  the  Board  of  AYater  Supply  would  have  noth- 
ing to  do. 

It  is  provided  in  the  Constitution  of  the  State  of  New  York 
that  no  person  shall  'Mie  deprived  of  life,  liberty  or  property 
without  due  process  of  law.  nor  shall  private  property  be  taken 
for  public  use  without  just  compensation"  (Article  1,  section  6). 

And  further : 

''When  private  property  shall  be  taken  for  any  pul)- 
lic  use  the  compensation  to  be  made  therefor  when  such 
compensation  is  not  made  l)y  the  State,  shall  be  ascer- 
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tained  by  a  jury  or  by  not  less  than  three  commissioners 
appointed  by  a  Court  of  Record,  as  shall  be  prescribed 
by  law"  (Article  1,  section  7). 

It  is  thus  necessary  in  an  act  authorizing  the  acquisition  of 
private  property  for  public  purposes  that  the  compensation  shall 
be  determined  either  by  a  jury  or  by  three  commissioners  ap- 
pointed by  a  Court  of  Record. 

It  has  been  almost,  or  quite,  the  universal  practice  in  this  State 
to  have  the  compensation  determined  b}^  Commissioners,  and 
hence  it  is  that  in  acts  like  the  present  one  provision  is  made  for 
the  appointment  of  Commissioners.  The  procedure  under  this 
Act,  briefly,  would  be  as  follows  in  case  it  were  necessary  to  ac- 
quire the  property  by  condemnation  proceedings :  Commission- 
ers would  be  appointed  by  the  Supreme  Court  in  the  judicial 
district  in  which  the  lands  are  situated.  These  Commissioners 
must  be  disinterested  and  competent  freeholders,  at  least  one  of 
whom  shall  reside  in  the  County  of  New  York,  and  at  least  one 
of  whom  shall  reside  in  the  County  or  one  of  the  counties  in 
which  the  real  estate  shall  be  situated.  (Sec.  9.)  Provision  is 
made  for  the  taking  of  testimony  before  these  Commissioners, 
who  report  to  the  Supreme  Court,  which  report  must  be  con- 
firmed by  a  judge  of  the  Supreme  Court.  Provision  is  also  made 
for  appeals,  and  an  elaborate  system  of  procedure  is  provided. 

It  is  also  to  be  noted  that  special  provision  is  made  in  section 
42  of  this  Act  for  the  awarding  of  indirect  or  consequential  dam- 
ages. These  damages  may  be  agreed  upon,  or  where  that  can- 
not be  done,  they  are  to  be  determined  by  the  court,  as  in  the 
case  of  land  damages. 

It  seems  unnecessary  to  go  at  greater  length  into  this  matter 
at  the  present  time.  There  has  been  an  immense  amount  of 
legislation  and  litigation  in  regard  to  these  matters,  and  there 
are  numberless  questions  that  might  be  asked  and  conditions  that 
might  occur  which  can  be  better  dealt  with  if  it  is  thought  neces- 
sary to  consider  them  at  the  hearing  before  the  State  Water  Sup- 
ply Commission. 

All  of  which  is  respectfully  submitted.  ' 

Dated  November  First,  1905. 

(Signed)  >J.  Edward  Simmons, 

[seal.]  (Signed)  Charles  N.  Chadwick, 

(Signed)  Charles  A.  Shaw^, 

Board  of  Watct'  Supphj  of  The  City  of  New  York. 


OF  THE  CITY  OF  NEW  YOKK 


91 


List  of  Documents  and'  Maps  Filed  with  State  Water 
Supply  CoM:kiissiox  ox  3d  Day  of  November,  1905. 

1.  Application  of  petition, 

2.  Statement  of  Board  of  Water  Supply. 

3.  Certified  copy  Board  of  Estimate  and  Apportionment  reso- 

lution. 

4.  Report  Board  Water  Supply  to  Board  of  Estimate  and  Ap- 

portionment. 

5.  Burr-Hering-Freeman  Commission  report  to  IMayor  ]\Ic- 

Clellan,  1905. 

6.  Report  Chief  Engineer  to  Board  of  Water  Supply. 

7.  Report  Burr-Hering-Freeman  Commission  to  Mayor  Low, 

1903. 

8.  Report  John  R.  Freeman  to  Comptroller  Coler.  1900. 

9.  Large  map  showing  proposed  sources  of  supply  and  manner 

of  obtaining  them. 

10.  Small  certified  copy  of  map. 

11.  Profile  of  Schoharie  tunnel  (sent  about  February  1.) 
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APPENDIX  3. 

Abstract  of  Statement  by  Assistant  Corporation  Counsel 
George  L.  Sterling  before  the  State  Water  Supply 
Commission^  December  11,  1905,  Interpreting  Chapter 
724  of  Laws  op  1905. 

I  desire  to  say  a  few  words  on  the  constitutionality  of  the 
City  Act.  Legislation  of  this  general  character  has  been  held  to 
be  constitutional  not  only  by  the  courts  of  the  State  of  New  York 
but  by  the  T^nited  States  Supreme  Court ;  and  so  far  as  I  can  see 
all  the  provisions  of  this  act  as  to  which  any  constitutional  ques- 
tion could  be  raised,  have  been  time  and  time  again  in  other 
courts,  relating  to  the  condemnation  of  private  property  for  pub- 
lic purposes,  held  to  be  constitutional.  It  has  been  urged  that 
statutes  divesting  a  private  owner  of  title  to  land  and  vesting 
it  in  a  public  corporation  previous  to  the  confirmation  of  the 
report  of  the  commissioners  (of  appraisal)  determining  its  value, 
and  previous  to  payment  therefore,  are  unconstitutional.  This 
question  has  been  litigated  time  and  time  again  in  this  State.  One 
of  the  latest  decisions  is  that  of  Judge  Patterson  in  the  case  of 
the  Elm  street  (New  York  City)  widening,  where  it  was  held  that 
such  legislation  is  constitutional.  This  decision  was  founded  on 
cases  like  Sage  vs.  City  of  Brooklyn,  89  N.  Y.,  195;  Matter  of  the 
Application  of  the  ^layor,  99  N.  Y.,  569,  and  Sweet  vs.  Rechel, 
159  U.  S.,  380. 

In  the  latter  case  the  Supreme  Court  of  the  Ignited  States 
made  use  of  the  following  language: 

''We  are  of  the  opinion  that,  upon  both  principle  and 
authority,  it  was  competent  for  the  Legislature,  in  the  ex- 
ercise of  the  police  powers  of  the  Commonwealth,  and  of 
its  powers  to  appropriate  private  property  for  public  uses, 
to  authorize  The  City  to  take  the  fee  in  the  land  de- 
scribed in  the  statute,  prior  to  making  compensation,  and 
that  the  provision  made  for  compensating  the  owner  was 
certain  and  a(le(|nate." 

In  othei-  words,  if  a  certain  and~adequate  means  eompelling 
payment  has  been  i^rovided,  an  act  of  this  sort  is  constitutional. 
Chapters  723  and  724  of  the  Laws  of  the  State  of  New  York, 
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enacted  in  the  year  1905,  are  to  be  read  toojether.  and  too'cther 
are  the  anthority  for  The  City  of  New  York  in  attempting  to  pro- 
vide for  an  additional  supply  of  pure  and  wholesome  water. 

After  esta])lishintr  a  Board  of  Water  Supply  of  The  City  of 
New  York,  and  providing  an  elaborate  scheme  for  its  action, 
it  was  provided  in  section  46  of  the  City  Act  as  follows: 

"The  City  of  New  York  shall  have  no  power  to  ac- 
quire, take  or  condemn  lands  under  this  Act  unless  maps 
and  plans  covering  the  work  contemplated  by  this  Act 
shall  have  been  submitted  to  and  approved  by  the  State 
Water  Supply  Commission." 

These  two  acts  became  laws  at  the  same  time.  The  State  Act 
applies  to  the  whole  State  of  New  York.  The  City  Act  applies 
only  to  The  City  of  New  York. 

The  intent  of  the  Legislature  evidently  was  that  there  should 
be  a  City  Board  charged  ^\ith  the  duty  of  preparing  a  plan, 
which,  however,  should  not  be  carried  into  effect  until  it  had 
been  passed  upon  and  approved  by  the  State  Commission. 

The  Statute  provides,  in  substance,  that  no  municipal  cor- 
poration shall  have  any  power  to  acquire,  take  or  condemn  lands 
for  any  new  or  additional  source  of  water  supply  until  it  has  first 
submitted  the  plans  and  profiles  thereof  to  the  State  Commission, 
and  until  that  Commission  shall  have  approved  the  same. 

The  present  maps  and  plans  have  been  prepared  with  the 
object  of  enabling  the  Commission  to  pass  upon  the  general 
proposition  whether  or  not  The  City  of  New  York  shall  be 
allowed  to  take  water  from  the  Catskill  mountain  region.  They 
show,  with  sufficient  definiteness  Avhere  the  aqueduct  is  to  be 
located,  where  the  reservoirs  and  dams  are  to  be  built,  and  other 
details  to  enable  the  State  Commission  to  determine  whether  the 
project  should  be  approved  or  disapproved. 

It  would  be  a  waste  of  time  and  money  to  put  before  this 
Commission  now  the  surveys  and  rnaps  on  such  a  minute  scale 
as  to  show  by  lines,  angles  and  distances  the  exact  location  of 
every  square  foot  of  land  that  is  to  be  taken  or  affected. 

Your  honorable  Commission  is  composed  of  public  officers 
entrusted  with  important  duties  and  responsibilities  of  a  judicial 
character,  but  determined  strictly  by  provisions  of  the  State  Act. 

The  duties  of  the  City  Board  are  executive.  Its  powers, 
duties  and  responsibilities  are  prescribed  by  the  City  Act,  and 
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are  determined  strictly  thereby.  The  Corporation  Counsel  and 
his  assistants  are  their  legal  advisers.  The  engineers  are  their 
agents  and  representatives. 

The  question  which  the  State  Commission  will  have  to 
answer  is  simply  this :  Whether  it  shall  approve  or  disapprove 
the  project  of  The  City  of  New  York  getting  an  additional  sup- 
ply of  water  from  the  Catskill  mountain  region. 

It  is  provided  in  section  3,  chapter  723,  as  follows: 

^'Any  municipal  corporation  or  other  civil  division 
of  the  State  may  make  application  by  petition  in  writing 
to  the  State  Commission  for  the  approval  of  its  maps  and 
profiles  of  such  new  or  additional  source  or  sources  of 
water  supply  for  such  municipal  corporation  or  other  civil 
division  of  the  State.  Such  applications  shall  be  accom- 
panied by  an  exhibit  of  maps  of  the  lands  to  be  acquired 
and  profiles  thereof  showing  the  sites  and  areas  of  the 
proposed  reservoirs  and  other  works,  the  profiles  of  the 
aqueduct  lines  and  the  flow  lines  of  the  water  when  im- 
pounded. Plans  and  surveys  and  abstracts  of  official  re- 
ports relating  to  the  same,  showing  the  need  of  such  mu- 
nicipal corporation  for  a  particular  source  or  sources;  of 
supply  and  the  reasons  therefor,  and  shall  be  accompanied 
by  a  plan  or  scheme  to  determine  and  provide  for  the 
payment  of  the  proper  compensation  for  any  and  all  dam- 
ages to  persons  or  property,  whether  direct  or  indirect, 
which  will  result  from  the  acquiring  of  said  lands  and  the 
execution  of  said  plans." 

The  Act  further  provides  that  the  Commission  shall  proceed 
to  examine  the  maps  and  profiles,  to  hear  proofs  and  arguments 
submitted  in  support  of,  and  in  opposition  to,  the  project,  but 
no  one  shall  be  heard  in  opposition  except  on  objections  filed 
as  authorized  by  this  section. 

The  duties  of  the  State  Commission  are  defined  in  section  3 
of  the  State  Act  : 

''The  Commission  shall  determine  whether  the  plans 
proposed  by  such  municipal  corporation  or  other  civil 
division  of  the  State  are  ju"Stified  by  public  necessity 
and  whether  such  plans  are  just  and  equitable  to  the 
other  municipalities  and  civil  divisions  of  the  State  af- 
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fected  thereby,  aud  to  the  inhabitants  thereof,  particular 
consideration  being  given  to  their  present  and  future 
necessities  for  sources  of  water  supply,  and  whether  said 
plans  make  fair  and  equitable  provisions  for  the  deter- 
mination and  payment  of  any  and  all  damages  to  persons 
and  property  both  direct  and  indirect  which  will  result 
from  the  execution  of  said  plans.  Said  Commission  shall 
within  90  days  after  the  final  hearing,  and  with  all  con- 
venient speed,  either  approve  such  application  as  pre- 
sented or  with  such  modification  in  the  plans  submitted 
as  it  may  deem  necessary  to  protect  the  water  supply  and 
the  interest  of  any  other  municipal  corporation  or  other 
civil  division  of  the  State  or  the  inhabitants  thereof,  or 
to  bring  into  co-operation  the  municipal  corporations  or 
other  civil  divisions  of  the  State  which  may  be  affected 
thereby.  Or  it  may  reject  the  application  entirely  or 
permit  another  to  be  filed  in  lieu  thereof,  but  it  shall, 
however,  make  a  reasonable  effort  to  meet  the  needs  of 
the  applicant  with  due  regard  to  the  actual  or  prospective 
needs  and  interests  of  all  other  municipal  corporations 
and  civil  divisions  of  the  State  affected  thereby  and  the 
inhabitants  thereof. ' ' 

The  City  has  complied  with  all  these  provisions  of  the  statute, 
and  has  submitted  to  the  Commission  a  vast  amount  of  informa- 
tion upon  the  subject,  which  is  the  result  of  years  of  work  by 
several  of  the  most  distinguished  engineers  in  the  country.  The 
work  more  particularl}^  referred  to  was  begun  in  the  Van  Wyck 
administration.  It  was  continued  and  expanded  in  the  Low 
administration,  which  followed,  and  was  brought  to  a  conclusion 
in  the  next  administration,  that  of  Mayor  McClellan. 

In  addition  to  this  work,  however,  a  vast  amount  has  been  done 
before  and  since  by  other  engineers,  and  in  fact  many  of  the 
questions  involved  have  been  under  discussion  since  the  original 
Croton  project  was  begun  under  the  old  Croton  Aqueduct  Act 
of  1833. 

There  is  now  before  this  Commission,  or  can  be  produced  at 
once,  in  the  shape  of  official  reports,  documents  and  sworn 
evidence,  all  the  information  that  could  be  obtained  of  any  value 
as  to  the  physical,  mechanical  and  engineering  questions  that 
could  be  raised  as  to  this  project.    Every  day's  delay  in  begin- 
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uin^  the  work  of  const  ruction  is  to  be  regretted.  Already  a  year 
has  passed  since  the  Oity  Bill  was  prepared. 

The  result  of  a  careful  consideration  of  all  this  mass  of  mate- 
rial is  that  a  water  supply  should  be  secured  from  the  Catskill 
mountain  region.  Tiiis  result  has  l)een  reached  by  eminent  engi- 
neers, men  only  interested  in  making  the  best  possible  solution 
of  a  problem  presented  to  them  in  their  professional  capacity. 
The  result  has  not  been  reached  hurriedly,  nor  by  any  political 
party,  faction  or  administration  in  The  City  of  >sew  York.  The 
engineers  who  have  reached  this  result  have  been  employed  under 
the  two  preceding  administrations  as  well  as  under  the  present 
one. 

New  York  City,  in  order  to  get  water,  must  go  where  there  is 
water  and  in  a  sufficient  quantity  to  make  it  worth  while  to 
spend  the  monej^  necessary  to  obtain  it.  The  water  in  the  vicinity 
of  New  York  City  on  the  south,  on  the  west  and  on  the  east  is 
salt  water.  On  Staten  Island  and  Long  Island  there  are  no 
streams  or  lakes  of  any  consequence,  and  from  the  eastern  part 
of  Long  Island,  whicli  is  Sufifolk  county.  The  City  is  forbidden 
by  act  of  the  Legislature  ^o  take  what  water  could  be  obtained 
there.  On  the  west  is  New  Jersey  and  on  the  east  Connecticut. 
New  York  has  no  authority  to  go  into  those  States  for  water, 
nor,  indeed,  ean  it  with  safety  even  divert  from  its  natural  chan- 
nel water  arising  in  the  State  of  New  York  which  eventually 
flows  into  other  states. 

The  City  has  already  acquired  about  all  the  water  it  ean 
acquire  in  the  counties  of  Westchester  and  Putnam.  In  Dutchess 
county  an  act  of  the  Legislature  has  been  passed  i>rohibiting 
The  City  from  takijig  water.  In  the  counties  of  Rockland  and 
Orange  no  supplies  of  much  consequence  could  be  obtained  Avith- 
out  diverting  the  water  which  runs  eventually  into  New  Jersey. 

There  is  thus  left  no  locality  except  the  Catskill  mountain 
region  without  going  to  an  expense  which  seems  prohibitive  at 
the  present  time,  or  without  doing  Avhat  is  inadvisable  for  various 
reasons.  Here  we  find  a  large  supply  of  pure  and  wholesome 
water  which  can  be  secured  with  comparatively  little  injury  to 
anyone,  and  at  an  expense,  while  great,  yet  riot  beyond  the  power 
of  The  City  to  bear. 

The  expense  of  going  to  the  Adirondacks  would  be  enormous. 
The  length  of  an  aqueduct  to  the  Catskill  mountain  regions 
would  be  about  TOO  miles,  while  one  to  the  Adirondacks  Avould 
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be  about  '200  miles,  and  when  the  aqueduct  reached  tlie  Adii'on- 
dacks  The  City  weuld  be  met  with  the  sam(^  objeetieiis  tVom 
people  there  that  it  is  met  with  when  it  comes  to  the  Catskill 
resfion,  and  with  others  besides.  There  is  also  a  serious  constitu- 
tional (juestion  oTowin^'  out  of  the  fact  that  the  State  has  already 
appropriated  lar^re  areas  in  the  Adirondacks  for  a  forest  preserve. 

The  takinof  of  water  from  the  upper  ]^art  of  the  Hudson  river 
is  inadvisable  for  many  reasons,  such  as  the  impure  condition  of 
the  water,  the  necessity  of  building-  filtration  plants  and  compen- 
satory reservoirs  to  keep  u])  the  tiow  of  the  river. 

The  project  of  going:  to  the  Great  Lakes  is  simply  out  of  the 
question,  because  of  its  (MioruK  us  expense,  if  for  no  other  reason. 

It  Avould  seem  from  a  layman's  point  of  view  to  be  the  part 
of  wisdom  as  a  matter  of  course  to  go  to  the  Catskills  for  the 
next  krge  additional  supply  of  water. 

Commissioner  Davis  stated  substantialh'  that  the  things  the 
Connnission  were  to  determine  are  three  : 

1.  AYhether  these  plans  are  justified  by  ])ublic  necessity. 

2.  AVliether  they  make  fair  and  equitabu^  provision  for  other 
municipal  corporations  affected,  having  due  regard  for  the  pres- 
ent and  future  sources  of  water  supply. 

3.  AYhether  the  petitioner  has  filed  in  the  ease  a  plan  and 
scheme  to  determine  and  provide  for  the  payment  of  damages 
both  direct  and  indirect,  to  persons  and  property. 

The  first  and  second  of  these  questions  are  for  the  engineers, 
but  the  third  I  will  endeavor  to  answer. 

It  is  evident  that  the  third  thing  to  be  determined  constitutes 
the  principal  difficulty.  If  this  difficulty  can  be  removed  it 
would  seem  that  no  very  serious  objections  to  our  plan  renuiin. 

]\[any  extravagant  and  unfounded  statements  were  made  to 
the  etfeet  that  therc^  was  no  plan,  and  that  The  City  had  not 
complied  with  the  statute. 

The  answer  is  that  the  Legislature  itself  has  provided 

THE  PLAN   OR  SCHEME  FOR   APPLICATIONS  BY  ThE   CiTY  OF  XeW 

York  and  this  it  has  done  in  the  City  Act  and  in  other 

STATUTES  ox  WHICH  THE  CHARTER  RIGHTS  AND  POWERS  OF  ThE 

City  of  New  Y^ork  depend. 

They  are  laws  of  the  State  of  New  York,  which  the  Commis- 
sioners, as  well  as  everybody  else,  are  bound  to  know.   No  formal 
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statement  of  them  is  necessary.  The  rest  of  the  plan  or  scheme 
consists  in  the  action  of  the  City  authorities  set  forth  in  the 
petition,  thus  completing  the  steps  required  by  the  State  Act. 

The  petition  of  The  City,  which  has  been  filed  with  the  Com- 
mission, sets  forth  the  facts  as  far  as  is  necessary,  showing  com- 
pliance with  the  statutes. 

The  Board  of  Water  Supply  also  made  a  report,  dated  October 
9,  1905,  which  is  before  yovir  Commission,  showing  with  other 
things  that  the  estimated  cost  of  what  it  was  proposed  to  do  was 
$161,857,000.  The  City  is  thus  committed  to  this  project,  so  far 
as  it  can  be  before  approval  of  the  plans  by  the  State  Commis- 
sion. It  has  thus  provided  a  scheme  for  the  payment  of  damages, 
whether  direct  or  indirect,  so  far  as  it  is  possible  to  do  at  the 
present  time.  After  the  plan  shall  be  approved  and  before  any 
one  can  be  disturbed  in  the  possession  of  his  property  or  in  the 
exercise  of  his  rights.  The  City  will  be  obliged  under  the  pro- 
visions of  the  City  Act  to  provide  not  only  the  $161,857,000 
referred  to  above,  if  needed  to  pay  its  obligations,  but  also  such 
additional  sums  as  may  be  necessary  to  complete  the  project. 

The  moment  that  The  City  takes  any  steps  resulting  in  dam- 
ages, it  will  be  obliged  to  pay  the  amount  of  those  damages  in 
the  same  manner  and  to  the  same  extent  as  a  private  individual 
would  be.  Ultimately,  if  it  should  become  necessary  to  go  to  that 
extreme,  the  courts  would  compel  the  levying  of  a  tax  upon  all 
the  property  in  The  City  of  New  York  for  the  obtaining  of  the 
money  with  which  to  iray  any  damages  which  may  be  sustained. 

Some  of  the  objections  assumed  that  The  City  would  immedi- 
ately on  the  approval  of  its  plan  proceed  to  devastate  the  whole 
Catskill  mountain  region,  that  it  would  seize  the  buildings,  tear 
them  down  on  ten  days'  notice  to  the  owners,  and  turn  them 
out  ^Aithout  a  roof  to  shelter  them.  A  moment's  consideration 
will  convince  anyone  that  this  cannot  be  the  case.  It  is  obvious 
that  no  lands  can  be  flooded  until  a  dam  has  been  constructed, 
and  that  no  water  can  be  diverted  until  an  aqueduct  has  been 
built. 

It  is  important  to  begin  the  construction  of  the  great  dam  as 
soon  as  possible.  If  there  are  buildings  where  the  dam  is  to  be 
constructed.  The  City  will  desire  to  get  possession  of  them  and 
destroy  them  or  move  them  away  as- soon  as  possible  so  as  to  be 
able  to  begin  work.  It  is  for  such  extraordinary  cases  as  this 
that  it  is  provid(Hl  that  'I'he  City  may  in  a  sunnnary  manner  seize 
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and  destroy  buildings.  It  is  necessary  to  have  this  power,  for 
otherwise  the  building  of  the  dam,  and  therefore  the  completion 
of  the  whole  work,  might  be  delayed  indefinitely  by  the  opposi- 
tion of  some  one  or  two  individuals  who  are  the  OAvners  of  build- 
ings worth  but  a  few  dollars.  It  is  obvious  that  this  would  not  be 
just  to  The  City. 

The  City  Act  under  which  it  is  proposed  to  take  land  in  the 
Catskill  mountain  region  is  more  favorable  to  the  property  own- 
ers, and  their  interests  are  more  carefully  safeguarded  than  in 
any  other  act  for  similar  purposes  which  has  ever  been  put  upon 
the  statute  books  of  the  State.  It  contains  all  the  safeguards  for 
the  interests  of  property  owners  that  have  been  enacted  relating 
CO  Westchester  and  Putnam  counties,  and  many  other  and  im- 
portant provisions  not  in  those  acts  which  will  result  in  more 
liberal  treatment  than  has  ever  before  been  accorded  in  similar 
situations. 

The  Legislature  has  passed  an  Act  applicable  to  The  City  of 
New  York  alone,  in  which  an  elaborate  plan  or  scheme  has  been 
provided  for  complying  with  the  provisions  of  the  State  Statute. 
In  fact,  very  little  is  left  to  The  City  of  New  York  except  to  pay 
the  bills.  The  amount  that  shall  be  paid,  except  in  cases  of 
agreement,  is  to  be  determined  by  the  Supreme  Court  of  the 
State  in  the  counties  where  the  land  is  situated. 

One  commissioner  at  least  in  condemnation  proceedings  must 
be  a  resident  of  the  county  where  the  lar.ds  are.  Thus,  the  Court 
itself  and  its  commission  must  be  familiar  with  the  local  situation 
and  local  interests. 

The  State  AYater  Supply  Commission  cannot  legalh^  require, 
as  a  condition  of  approval  of  the  plans,  anything  except  what 
the  Legislature  has  authorized,  and  this  is  particularly  true  as  to 
damages. 

But  if  this  is  so.  what  is  the  meaning  of  the  words  in  the 
State  Act  as  to  determining  and  providing  a  proper  plan  or 
scheme  for  the  payment  of  damages  to  persons  or  property, 
whether  direct  or  indirect  ?  The  State  Act  applies  to  any  munici- 
pal corporation  in  the  State.  As  to  many  municipal  corpora- 
tions, the  Commission  might  well  doubt  whether  these  corpora- 
tions would  be  able  to  pay  the  expense  of  the  project  proposed, 
and  whether  any  plan  existed  whereby  they  could  be  compelled 
to  pay  damages  or  to  determine  what  they  were.  In  such  a  case 
it  becomes  a  very  important  duty  of  the  State  Commission  to  see 
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that  there  is  a  plan  or  scheme  sufficient  to  safeguard  the  persons 
affected. 

Now  let  us  see  what  will  actually  happen  in  the  way  of  dam- 
ages. In  its  essence  the  plan  consists  in  building  a  dam  across 
Esopus  creek.  C()llcctint>'  waters  in  the  reservoir  thus  formed  and 
drawing  them  off  through  an  aqueduct  to  The  City  of  New  York. 

It  is  evident  that  damages  in  the  case  of  X)rox)erty  above  the 
dam  will  be  different  than  in  the  case  of  property  below  the  dam. 

Where  the  dam  itself  is  built  and  where  the  reservoir  is  situ- 
ated the  land,  of  course,  will  be  taken  in  fee.  Its  full  value, 
which,  as  a  practical  mattci*.  means  more  than  its  full  value,  will 
have  to  be  paid  to  the  owners,  who  will  be  in  the  same  situation 
as  if  they  had  sold  their  property.  No  objector  has  ventured  to 
say  that  there  is  doul)t  of  the  ])lan  being  sufficient  in  such  cases. 
Experience  has  sIioami  that  in  many  cases  such  persons  are  better 
situated  and  better  housed  than  they  Avere  before,  and  in  sub- 
stantially the  same  locality  as  that  in  which  they  have  always 
lived.  There  are  instances  in  Westchester  and  Putnam  counties 
where  whole  villages  have  been  moved  to  the  great  advantage  of 
the  villagers  themselves  and  everybody  else.  It  may  be  thought 
advisal)l(^  to  protect  the  streams  and  reservoirs  from  pollutio:i, 
either  to  take  land  which  will  not  be  flooded  or  to  impose  condi- 
tions upon  the  land  that  it  shall  not  be  used  for  purposes  which 
would  cause  pollution  of  the  water. 

Ample  provision  is  made  in  the  Act  for  compensation  for  land 
that  may  thus  be  taken.  In  fact,  there  is  a  special  section  (sec- 
tion 37)  prohibiting  the  doing  of  the  acts  just  mentioned  without 
making  provision  for  just  compensation  to  the  owner  of  the 
buildings  or  improvements  if  they  are  removed  or  destroyed. 

In  other  respects  it  is  hard  to  see  how  the  natural  situation 
svill  be  changed  above  the  dams.  There  will  be  just  as  much 
water  in  the  brooks  and  streams  above  the  dams  as  there  was 
before.  It  will  be  just  as  free  for  the  use  of  people  living  in  the 
vicinity  as  it  was  before.  If  some  of  them  are  compelled  to  live 
in  a  little  more  cleanl}^  manner  than  they  have  been  accustomed 
to  do,  and  not  to  pollute  the  streams  unnecessarily,  they  will  have 
been  taught  a  useful  lesson  in  decency,  cleanliness  and  health- 
fulness. 

A  strange  notion  seems  to  exist  in  some  quarters  that  any  one 
has  a  natural  right  to  all(>w  any  sort  of  foul  matter  to  go  into  a 
rnnning  stream  of  water,  and  that  this  is  often  the  easiest  way  to 
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get  rid  of  it.  This  is  by  no  means  tlie  ease.  As  the  hwv  is  to-day 
in  the  Catskill  mountain  region  and  elsewhere  no  one  has  a  right 
to  pollute  a  stream  of  water  so  as  to  cause  a  nuisance  to  persons 
below. 

The  Corporation  Counsel  of  the  City  of  Kingston  objected  on 
the  ground  that  some  of  the  sewage  of  that  city  was  discharged 
into  Esopus  creek,  and  if  the  water  was  diverted  from  the  creek 
it  would  not  carry  off  the  sewage,  which  would  accordingly  be 
spread  over  the  ground  and  be  a  source  of  danger  to  health.  He 
should  be  reminded  of  the  rule  of  common  law  just  alluded  to, 
and  his  attention  should  be  called  to  the  exj^erience  of  the  City 
of  Danbury,  in  Connecticut,  which  constructed  a  system  of 
•sewerage  discharging  into  a  stream  some  distance  below  the  city. 
The  property  owners  in  the  vicinity  and  below  complained  and 
took  the  case  into  the  courts,  with  the  result  that  the  city  was 
enjoined  from  discharging  its  sewage  into  the  stream,  on  the 
ground  that  it  was  doing  an  unlawful  act  and  damaging  the 
property  of  private  individuals.  The  result,  I  am  told,  was  that 
Danbury  had  to  reconstruct  its  sewerage  sj^stem  at  large  expense. 
H",  however,  Kingston  has  the  right  to  discharge  sew^age  into  the 
Esopus  creek  and  Xew  York  interferes  with  that  system,  it  will 
bave  to  and  should  pay  the  damage. 

After  the  dam  has  been  constructed  and  water  is  being  taken 
through  the  aqueduct,  it  is  easy  to  see  that  the  flow  of  the  river 
below  the  dam  would  be  or  might  be  greatly  reduced. 

Perhaps  at  times  and  to  some  extent  the  dam  might  be  of 
advantage  to  the  property  owners  below  it.  in  that  it  would 
equalize  the  flow  of  the  stream.  It  would  not  be  so  much  or  so 
suddenly  affected  by  freshets.  Part  of  the  water  suddenly  ap- 
pearing would  be  held  in  check  in  the  reservoir  and  draw^n  off, 
while  only  a  part  would  flow  over  the  dams  and  through  the 
usual  channel.  The  only  way  that  people  below  the  dam  could 
be  injured  would  be  through  a  lessening  of  the  flow  so  that  there 
would  not  be  enough  water  for  their  needs. 

This  is,  doubtless,  one  form  of  indirect  damage,  but  the  act 
amply  provides  for  these  cases  in  section  42.  It  might  also  be 
considered  as  a  direct  damage  and  come  within  the  provisions 
of  the  act  dealing  therewith.  Suppose,  for  instance,  the  owner 
of  a  mill  or  factory  operated  by  the  Avater  of  the  streams  was 
injured.  There  can  be  no  doubt  that  under  these  acts  The  City 
would  be  compelled  to  pay  him  full  compensation  for  his  injuries. 
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Legislators,  lawyers,  judges  and  statesmen  have  for  years  been 
trying  to  formulate  a  rule  which  will  apply  to  all  cases  that  may 
be  imagined  as  to  indirect  damages,  so  that  it  can  be  told  at  once 
whether  the  alleged  damage  is  or  is  not  an  indirect  damage  and 
whether  or  not  it  should  be  compensated  for,  and  on  what  basis 
damages  should  be  awarded.  These  peculiar  and  doubtful  ques- 
tions must  be  determined  as  they  arise,  each  one  on  its  merits. 
Whether  or  not  payment  can  be  compelled  can  only  be  finally 
determined  by  the  courts.  There  is  no  power  in  this  Commis- 
sion, nor  in  the  Board  of  AA^ater  Supply,  nor  in  the  City  authori- 
ties to  var}^  the  law  cue  particle  on  these  subjects.  There  can  be 
no  doubt  that  this  act  provides  for  the  payment  of  all  damages, 
direct  or  indirect,  to  persons  or  property  which  have  hitherto 
been  regarded  as  damages  for  which  compensation  should  be  paid 
under  the  settled  policy  of  the  State  cf  New  York. 

A  person  may  be  injured  in  the  eye  of  the  law  in  one  of  three 
w^ays : 

(1)  He  may  be  physically  injured,  as  for  instance  by  the 
breaking  of  his  arm. 

(2)  He  may  be  injured  in  his  character  or  reputation. 

(3)  He  may  be  injured  through  his  property. 

The  present  act  does  not  deal  with  injuries  of  either  the  first 
or  second  class.  It  does,  however,  deal  with  injuries  of  the  third 
class,  and  as  I  understand  it,  any  person  w^ho  shall  suffer  dam- 
ages through  his  property  will  be  entitled  to  compensation  imder 
the  plan  or  scheme  that  has  been  provided. 

Two  methods  have  been  provided  by  the  City  Act  for  the 
payment  of  damages,  whether  direct  or  indirect.  The  first  is  by 
agreement,  and  the  second  by  legal  proceedings  in  the  Supreme- 
Court. 

As  to  the  first  method : 

If  the  damages  are  direct,  the  authority  is  contained  in  section 
24.   If  they  are  indirect,  the  authority  is  contained  in  section  42. 

Payment  of  damages  agreed  upon  could  b,e  made  upon  the 
conclusion  of  the  agreement,  for  the  property  owner  could  exact 
as  a  condition  of  the  agreement  tliat  immediate  payment  should 
be  made.  Any  default  in  payment  or  failure  to  complj^  with  the 
agreement  would,  of  course,  avoid  it. 

It  would  l)e  for  the  interests  of  The  City  to  assent  to  liberal 
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terms  in  such  an  agreement,  for  if  court  proceedings  were  re- 
sorted to,  it  would  have  to  pay  the  amount  awarded  by  Commis- 
sioners, besides  interest,  cost,  allowances  to  opposing  hi\vyers  and 
the  fees  of  the  Ccmmissioners.  bills  for  stenographers,  type- 
writers and  printers. 

The  second  method  for  determining  damages,  Avhether  direct 
or  indirect,  is  by  proceedings  in  court. 

This  is  to  be  made  use  of  where  agreement  cannot  be  reached. 
Should  this  Commission  approve  the  plans,  and  no  agreement 
as  to  damages  be  made,  and  should  The  City  insist  upon  taking 
certain  property  against  the  will  of  the  owner,  or  take  action 
which  he  thinks  will  injure  him,  the  question  arises,  how  are  the 
rights  as  between  The  City  and  the  property  owner  to  be  de- 
termined, as  well  as  the  amount  of  damages? 

To  determine  these  cpiestions,  we  have  the  whole  machinery  of 
the  Supreme  Court  and  the  Court  of  Appeals  of  the  State  of 
New  York. 

The  act  is  so  drawn  as  to  cover  both  direct  and  indirect  dam- 
ages, ^"e  have  at  least  two  specific  provisions  as  to  indirect 
damages.  In  section  13,  there  is  a  distinct  provision  for  ascer- 
taining and  paying  loss,  damage  or  expense,  direct  or  consequen- 
tial, resulting  to  any  duly  incorporated  railroad  corporation. 

Again,  in  section  42  we  have  a  broad,  sweeping  provision  for 
the  ascertainment  and  payment  of  indirect  damages. 

Section  42  is  a  new  provision  in  the  statutes  of  New  York.  It 
was  an  amendment  while  the  bill  was  before  the  Legislature  with 
the  consent  of  The  City  and  in  order  to  meet  the  very  objection 
now  urged  that  there  is  no  provision  as  to  indirect  damages. 

In  case  this  Commission  shall  approve  the  plans,  and  it  be- 
comes possible  for  The  City  to  go  forward,  the  next  step  will  be 
for  the  Board  of  Water  Supph'  to  prepare  detailed  maps  showing 
all  the  parcels  of  real  estate  which  it  is  proposed  to  acquire. 
These  detailed  maps  must  be  filed  in  the  office  of  the  County 
Clerk  in  which  the  land  is  situated,  so  they  at  once  become  public 
maps,  and  any  one  can  see  for  himself  whether  his  lands  will  be 
affected. 

The  next  step  is  for  the  Corporation  Counsel  to  apply  to  the 
Supreme  Court  in  the  judicial  district  in  which  the  lands  are 
situated,  for  the  appointment  of  Commissioners  of  Appraisal. 
Notice  of  this  application  must  be  given  in  the  newspapers,  and 
particularly  in  two  public  newspapers  published  in  each  county 
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in  which  any  of  the  real  estate  is  sitnated.  This  notice  must  be 
published  for  six  weeks  previous  to  the  presentation  of  the  peti- 
tion, and  hand  bills  nuist  be  posted  up  for  the  same  space  of  time 
in  at  h'ast  twenty  conspicuous  places  in  the  vicinity  of  the  real 
estate,  so  that  there  is  no  good  reason  why  any  person  whose 
property  is  affected  should  not  know  of  what  is  proposed  to  be 
done.  The  Court  then  is  called  upon  to  appoint  three  disinter- 
ested and  competent  freeholders,  at  least  one  of  whom  shall  reside 
in  the  county  in  which  the  real  estate  is  situated,  as  Commission- 
ers of  Appraisal  to  ascertain  and  appraise  the  compensation  to 
be  made  to  the  owners  and  all  persons  interested  in  the  land  pro- 
posed to  be  taken.  On  the  filing  of  the  oaths  of  the  Commis- 
sioners The  City  l)ecomes  seized  in  fee  of  the  land  which  it  is 
proposed  to  accpiire.  The  City's  representatives  may  then  enter 
upon  the  land  and  proceed  with  the  construction.  The  power  is 
in  practice  rarely  made  use  of,  and  only  in  cases  of  emergency 
or  necessity. 

The  City  Act  also  provides  how  the  hearings  before  these 
Commissioners  shall  be  conducted,  how  they  shall  take  testimony, 
examine  witnesses,  reduce  the  testimony  to  writing  and  finally 
present  a  report  without  unnecessary  delay  as  to  what  is  the  just 
and  equitable  compensation. 

The  Commissioners  may  also  (section  13)  recommend  what 
sums  shall  be  allowed  to  persons  appearing  in  the  proceedings  as 
expenses  and  disbursements,  including  reasonable  compensation 
for  witnesses.  They  may  determine  and  recommend  what  sums 
should  be  paid  to  guardians  of  infants  or  persons  of  unsound 
mind,  or  to  the  attorneys  who  may  be  appointed  to  look  after 
the  interests  of  such  persons. 

In  other  words,  the  act  provides  that  the  expenses  of  the 
property  owners  in  presenting  their  case  to  the  Commissioners 
must  be  paid  by  The  City.  The  report  of  the  Commissioni^rs  is 
subsequently  presented  to  the  court  for  confirmation,  and  if  any 
one  is  dissatisfied  with  the  awards  that  may  be  made  by  the 
Commissioners  he  has  a  hearing  before  a  judge  of  the  Supreme 
Court  in  his  own  judicial  district,  and  has  also  the  right  to  ap- 
peal, even  to  the  Court  of  Appeals. 

The  statute  further  provides,  in  section  17,  that  The  City  shall, 
within  three  months  after  the  confirmation  of  the  report,  pay  the 
moneys  that  have  been  awarded  to  the  people  entitled  to  the 
same,  wilh  intei'est  at  six        cent,  from  tlie  date  of  the  filing  of 
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the  oaths  of  the  Coinniissioners.  If  The  Oily  shoiihl  fail  to  make 
pa^^ment  within  three  months,  the  person  entitled  to  the  money 
can  sue  for  and  recover  it  with  interest  and  costs  in  an  action 
against  The  City  of  New  York  in  any  court  having  jurisdiction, 
and  it  will  be  conclusive  evidence  of  his  right  to  recover  that  the 
award  has  been  made. 

He  would  thus  have  a  judgment  against  The  City  which  could 
be  coll(M*ted  if  need  be  by  the  Shc^'iff  seizing  The  City's  property 
and  selling  it. 

In  section  21  it  is  provided  that  the  Commissioners  of  Ap- 
praisal may  in  their  discretion  take  up  any  specific  claim  out  of 
its  order  and  determine  the  compensation  and  make  the  award 
therefor.  The  object  of  this  provision,  doubtless,  is  to  enable 
any  individual  who  shall  be  in  particular  need  of  the  money  to 
have  his  claim  passed  upon  without  the  delay  of  waiting  for 
other  cases  to  be  passed  upon. 

Real  estate  which  may  be  taken  under  this  Act  is  defined  in 
section  25.  Provision  is  made  for  acquiring  and  paying  for  any 
kind  of  right  or  interest  in  real  estate.  Payment  for  these  rights 
might  be  said  to  be  payment  of  indirect  damages  in  some  cases. 

In  section  35,  The  City  is  required  to  build  snch  highways  and 
bridges  as  may  be  made  necessary  by  the  construction  of  any 
reservoir  under  this  Act,  and  to  repair  and  forever  maintain 
such  additional  highway  bridges. 

Provision  is  made  in  section  39  that  real  estate  acquired  under 
this  Act  shall  be  taxable  in  the  counties  and  taxation  districts  in 
which  such  real  estate  is  situated,  so  that  the  land  that  The  City 
takes  will  be  subject  to  taxation  in  the  same  manner  as  it  always 
has  been,  and  hence  the  towns,  counties  and  taxation  districts  lose 
none  of  their  taxable  property  or  of  their  income  from  taxation. 

Special  provision  is  made  in  section  41  for  the  City  of  Kings- 
ton, under  which  it  can,  if  it  desires,  construct  a  pipe  line  or 
aqueduct  directly  to  the  big  Ashokan  reservoir  and  take  from  it 
all  the  water  necessary  on  the  same  basis  as  citizens  of  New  York. 

Hearings  before  the  Commissioners  of  Appraisal  were  luiduly 
protracted  in  the  Croton  watershed  ])r()ceedings.  This  was  sel- 
dom, if  ever,  the  fault  of  The  City.  It  was  generally  the  fault  of 
the  property  owners  and  their  counsel,  who  were  endeavoring  to 
secure  unconscionably  large  damages,  rendering  it  the  duty  of 
The  City's  representatives  to  contest  the  claims  with  all  their 
powel:*.    Sometimes  property  owners  were  only  too  glad  to  delay 
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payment,  for  in  that  way  they  were  in  effect  loaning  money  to 
The  City  at  six  per  cent,  interest — a  very  profitable  form  of  in- 
vestment. Sometimes  the  delay  was  caused  by  the  Commis- 
sioners' desire  to  protract  the  hearings  as  long  as  possible,  be- 
cause they  were  paid  at  the  rate  of  $10  per  day. 

Sometimes,  also,  the  delay  was  caused  by  the  fact  that  too 
large  an  amount  of  x>i'op(^i'ty  was  before  the  Commission,  so 
that  a  very  long  time  was  necessary  to  pass  upon  all  of  the 
parcels. 

In  the  present  City  Bill  provision  has  been  made  in  section 
5  so  that  the  land  shall  be  divided  in  such  a  way  that  one  set  of 
Commissioners  shall  not  be  appointed  upon  a  section  covering 
more  property  than  can  reasonably  be  passed  upon  and  awards 
made  within  a  year  from  the  filing  of  the  oaths.  It  is  provided 
in  section  14  that  the  report  of  the  Commissioners  must  be  filed 
not  more  than  one  year  after  the  filing  of  the  oaths,  unless  the 
court  extends  the  time  for  good  reason,  but  not  more  than  for 
eight  months.  In  section  17  it  is  provided,  that  The  City  shall, 
within  three  calendar  months'  after  the  confirmation  of  the  report, 
pay  the  awards,  interest  of  course  running  in  the  meantime  at 
six  per  cent.  Under  the  present  law  the  Commissioners  are  not 
paid  b}"  the  day,  but  such  sum  as  the  court  deems  reasonable  for 
their  services,  so  that  they  will  have  little  or  no  reason  for  pro- 
tracting the  hearings. 
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APPENDIX  4. 

Excerpts  from  Sworx  TESTnioxY  of  Expert  Engineers  at 
Hearings  Before  State  AYater  Supply  Commission. 

(a)    Xcw  York's  Urgent  Need  of  ^Vatcr. 

1.  Chief  Engineer  J.  Waldo  Smith: 

AYe  liave  been  fortunate  for  the  last  four  years,  or  The  City 
would  have  been  dry.  The  shortage  will  amount,  by  1910,  to 
about  120.000,000  gallons  a  day ;  and  that  is  long  before  we  can 
get  any  water  from  the  Catskill  region,  even  if  this  project  is 
immediately  approved. 

2.  Consulting  Engineer  Y"illia:\i  H.  Burr  : 

The  City  is  already  overdrawing  the  safe  yield  of  the  Croton 
basin  by  10  per  cent.,  with  an  increasing  margin  of  danger  at 
the  rate  of  nearly  6  per  cent,  each  j^ear.  The  City  finds  herself  in 
a  condition  likely  to  result  in  a  disastrous  water  famine  during 
the  next  low  rainfall  year,  although  the  pinch  of  distress  is  not 
immediately  felt,  in  consequence  of  the  high  rainfall  which  we 
have  had  heretofore,  but  which  cannot  be  reasonably  expected 
much  longer. 

If  one  or  two  dry  years  should  occur  wdthin  the  next  two  or 
three  or  four  or  five  years,  as  they  almost  certainly  will,  it  is  a 
very  grave  question  Avhat  The  City  will  do.  It  is  the  most 
serious  question  which  has  ever  confronted  New  York. 

3.  Consulting  Engineer  Frederic  P.  Stearns: 

At  the  present  time  the  cpiestion  of  water  supply  is  at  least  five 
years  behind,  because  nothing  can  be  don(i  which  will  make  an 
additional  supply  available  in  less  than  five  years.  The  safe 
capacity  of  the  sources  in  1905  was  30,000,000  gallons  a  day  less 
than  the  consumption  in  1905.  In  1911  there  would  be  a  de- 
ficiency of  150,000,000  gallons.  I  think  there  is  ample  room  here 
for  all  that  can  be  done  in  the  Avay  of  restricting  w^aste.  If  it  is 
decided  to  go  ahead  at  once  wdth  the  supply  from  the  Catskills, 
there  ought  to  be  just  as  strong  an  endeavor  made  to  restrict 
waste. 
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Every  endeavor  should  be  made  to  improve  the  conditions  in 
Brooklyn;  they  are  extremely  bad.  This  necessity  for  an  addi- 
tional supply  is  such  that  it  lays  a  very  heavy  responsibility  upon 
everybody  who  is  connected  with  the  obtaining  of  an  additional 
water  supply,  that  the}^  should  forward  it  with  the  utmost 
dispatch. 

4.    Consulting  Engineer  John  R.  Freeman  : 

I  investigated  the  adequacy  of  the  supplies  already  in  the  con- 
trol of  The  City  and  the  possibility  of  restricting  waste,  with  a 
great  deal  of  care,  and  reached  the  conclusion  that  New  York 
must  have  very  large  additional  sources. 

Supposing  that  the  consumption  per  capita  remained  precisely 
the  same,  the  increase  of  population  at  30  to  35  per  cent,  per 
decade  would  mean  that  the  cpiantity  of  water  must  be  doubled 
in  three  decades.  But  the  quantity  of  water  used  per  capita  is 
increasing  very  fast,  not  only  in  New  York  but  in  all  large 
American  cities,  and,  in  fact,  it  is  also  increasing  in  the  large 
European  cities. 

It  would  be  dangerous  in  the  extreme  to  rely  on  saving  enough 
waste  to  materially  improve  the  present  situation. 

Substantially  every  borough  of  New  York  is  at  present  in 
grave  danger  of  a  water  famine,  and  it  is  only  by  the  greatest 
possible  economy  in  dry  seasons  and  by  the  greatest  possible 
expedition  in  constructing  works  for  an  additional  supi)ly  that 
this  danger  can  be  avoided. 

Although  the  population  of  Greater  New  York  may  hardly  be 
expected  to  double  within  the  next  twenty  or  twenty-tive  years, 
it  is  entirely  reasonable  to  expect  that  twice  as  much  water  will 
be  required  then  as  is  drawn  under  the  present  restricted  con- 
ditions. 

If  the  emptying  of  the  Croton  reservoirs  should  occur  at  the 
close  of  the  dry  season  of  the  coming  year,  then  the  supply  would 
instantly  be  cut  down  to  about  one-sixth  of  the  normal  supply, 
so  far  as  Manhattan  is  concerned.  This  would  mean  shutting 
do^^'n  all  manufactories,  a  great  increase  to  fire  hazard,  and 
driving  thousands  of  people  from  their  homes.  It  would  bring 
al)out  a  pestilence.  It  is  almost  impossible  to  describe  the  dis- 
asters that  would  follow  in  the  train  of  the  emptying  of  the 
Croton  reservoirs  at  the  end  of  an  extreme  drought.  The  condi- 
tions of  New  York  are  peculiar  in  the  way  that  it  is  surrounded 
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by  salt  water,  with  no  a(lt'(|iiat('  siii)[)ly  of  fresh  water  within 
many  miles. 

Brooklyn  has  been  in  all  the  tronble  of  a  water  shorta^^e  during 
the  past  summer.  There  have  been  days  and  weeks  when  houses 
on  the  higrher  levels  have  had  water  only  for  about  two  hours  a 
day  in  the  upper  stories  and  when  some  of  them  have  not  had 
water  at  all.  except  for  a  few  hours  duriufr  the  day. 

(b)  Reasons  WJn/  Caiskill  Watersheds  are  the  Only  Praetiealh/ 
Available  Sonrees  of  Supply. 

1.  Chief  Eng'ineer  J.  Waldo  Smith: 

A  good  deal  has  been  said  about  the  supply  from  the  Catskills 
being  temporary.  This  supply  will  no  more  be  temporary  than 
the  supply  from  any  point.  It  is  to  be  used  for  all  time;  it  will 
be  just  as  pernument  as  the  Croton  has  been,  and  just  as  perma- 
nent as  the  Adirondaeks  would  be. 

The  City  has  reached  the  limit  of  the  Croton  supply  and  is 
going  to  do  just  what  it  did  before,  reach  out  and  try  to  take 
the  nearest  source  of  supph%  and  the  one  that  is  the  best  and 
purest  and  cheapest.  It  is  just  as  permanent  as  the  Adiron- 
daeks, and  it  will  l)e  far  cheaper;  it  wdll  be  better;  and  The  City 
is  going  to  get  it  a  great  deal  quicker — and  that  is  most  im- 
portant of  all.  This  seemed  to  be  the  only  place  left  for  The 
City  to  get  water.  I  believe  it  is  the  only  place,  and  I  believe 
it  is  the  best  place. 

The  minimum  flow  of  the  Hudson  river  at  Poughkeepsie  is 
eight  hundred  to  a  thousand  million  gallons  a  day.  That  point 
is  only  a  little  al)ove  the  influence  of  salt  water,  and  if  water 
be  taken  there  reservoirs  must  be  built  to  compensate  the  flow% 
or  there  would  be  salt  water  in  the  pipes.  ^Moreover,  the  supply 
from  there.  i)olluted  as  it  is,  would  cost  The  City  more  than  the 
Catskill  Avater.  and  I  know  of  no  instance  in  this  country  where 
a  city  has  taken  a  polluted  supply  and  filtered  it,  if  an  unpol- 
luted supi)ly  was  availal)le  at  a  reasonable  cost. 

2.  Consulting  Engineer  William  H.  Burr: 

By  process  of  logical  exclusion  the  Commission  on  Additional 
AYater  Supply  was  not  led  but  forced  to  the  selection  of  those 
sources  of  supply  on  the  easterly  side  and  the  Catskill  region. 
Now  the  sourec^s  on  the  easterly  side  being  excluded  by  law.  The 
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City  is  literally  forced  to  go  to  the  Catskills.  It  is  the  logical 
extension  of  the  gravity  system  in  the  Croton  watershed.  I  know 
of  no  other  water  in  the  State  which  can  be  said  to  be  really 
available  in  sufficient  quantity  for  the  relief  of  which  New  York 
is  in  such  urgent  need.  The  waters  of  Esopus  and  Rondout 
creeks  are  of  almost  ideal  purity,  uncotitaminated  and  soft.  The 
waters  of  the  creeks  on  the  other  side  of  the  river  are  much 
harder,  as  are  the  waters  of  the  Hudson  river. 

3.    Consulting  Engineer  Frederic  P.  Stearns  : 

In  view  of  legislation  which  restricts  the  territory  from  which 
The  City  can  take  water,  and  the  rulings  of  eminent  legal  au- 
thorities that  it  is  impracticable  to  take  water  from  streams  in 
New  York  which  flow  into  other  states,  or  from  streams  in  other 
states,  the  Catskill  mountain  sources  are  most  appropriate. 

In  addition  to  the  Croton  watershed,  which  is  already  utilized, 
on  the  east  side  of  the  Hudson  there  is  no  territory  to  which  New 
York  can  go  that  is  as  near  as  the  lower  portion  of  the  Catskills. 
There  is  nearer  territor}^  on  the  west  side,  but  it  is  a  lower  terri- 
tory, containing  more  swampy  lands,  more  X)opulation,  and  in 
such  territory  there  is  more  likely  to  be  a  growth  of  population. 

The  Catskill  mountain  sources  meet  the  requirements  of  Nen^ 
York  in  four  ways : 

First — The  wntor  is  pure  and  soft,  and  on  account  of  the 
mountainous  clutrncler  of  the  country  it  is  likely  to  remain  pure, 
as  there  will  naturally  be  only  a  small  population,  except  in  the 
summer  season,  when,  the  pollution  is  more  easily  prevented  from 
reaching  the  streams  than  in  any  other  season.  There  is  no  other 
large  source  which  will  furnish  water  of  equal  purity. 

Second — There  is  no  other  pure  source,  except  at  much  greater 
distance,  which  Avill  furnish  a  sufficient  quantity  of  water  to 
meet  the  requirements  of  The  City  for  a  sufficient  time  to  war- 
rant its  adoption. 

Third — "While  the  expense  of  obtaining  water  from  the  Cats- 
kills  is  large,  it  is  less  than  from  any  other  available  source  which 
would  furnish  as  large  a  quantity  of  water.  There  are  favorable 
sites  for  storage  reservoirs  in  connection  with  these  sources,  and 
the  water  is  at  a  high  elevation,  so  that  it  can  be  delivered  in  New 
York  at  a  high  level  without  pumping.  - 

Fourth — An  additional  supply  can  be  obtained  from  these 
sources  as  soon  as  an  aqueduct  can  be  constructed  from  the 
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Esopus  creek  to  the  Croton  watershed  and  a  dam  built  at  the 
Esopus  creek. 

It  is  the  cheapest  source  from  which  water  can  be  obtained  in 
the  long  run.  The  Adirondacks  and  the  Great  Lakes  are,  in  my 
opinion,  entirely  out  of  the  question  for  any  present  construction. 
They  are  altogether  too  far  away,  Avould  cost  an  immense  sum  of 
money  and  would  take  such  an  immense  time  that  I  would  not 
give  them  any  consideration.  I  should  not  recommend  the  Hud- 
son in  comparison  with  the  Catskills.  I  see  no  reason  for  giving 
up  the  supply  iu  the  Catskill  mountains  at  any  time  in  the 
future. 

Assuming  that  New  York  could  save  all  that  was  practicable 
to  save  of  the  waste  that  is  now  going  on,  and  could  acquire  the 
additional  supply  for  Brooklyn,  if  legislation  were  removed  from 
Suffolk  county.  I  should  most  emphatically  still  say  that  New 
York  would  be  justified  in  making  application  for  a  new  source 
of  water  supply. 

4.    Consulting  Engineer  John  R.  Freeman  : 

It  would  w^ork  to  the  injury  of  no  municipality  for  New  York 
to  be  given  all  the  rights  that  it  asks  in  the  Catskill  mountain 
region.  The  Catskill  mountain  region  is  so  very  much  superior, 
costing  onh^  about  one-half  as  much,  and  being  available  in  only 
about  one-half  the  time,  that  as  a  business  man  I  would  say  there 
was  no  other  reasonable  source. 

(c)    ^Yaste  of  ^Yater  in  New  York  City. 

2.    Consulting  Engineer  William  IT.  Burr: 

The  waste  of  water  in  New  York  City  was  most  carefully 
investigated  by  the  Commission  on  Additional  Water  Supply. 
I  am  convinced  from  the  investigations  at  that  time,  and  from 
other  observations,  including  metering  the  supply  in  my  own 
house,  that  the  so-called  waste  of  water  in  New  York  has  been 
greatly  exaggerated.  This  investigation  indicated  as  highly 
probable  that  the  actual  waste  through  defective  plumbing 
amounted  perhaps  to  15  per  cent,  of  the  total  supply.  The  inves- 
tigations, together  with  the  extensive  tearing  up  of  streets  and 
the  construction  connected  with  the  subway  showed  absolutely 
that  there  is  not  much  leakage  from  the  pipes  of  the  distribution 
system. 

I  do  not  believe  if  every  tap  in  New  York  were  metered  and  if 
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all  the  measures  needed  to  prevent  waste  were  ])ut  in  operation 
under  the  most  favoring:  eirenmstances.  that  in  tliree  years'  time 
fifteen  ji'allons  ])ei'  liend  of  popnlation  per  day  could  be  saved. 

'J'lie  ]>hni''  of  living  of  people  affects  the  use  of  water  very 
largely  and  makes  nearly  all  the  difference  between  the  low  con- 
sumption of  foreign  cities  and  the  com]^aratively  high  consump- 
tion of  American  cities,  aside  from  the  gross  waste  which  has 
been  observed  in  some  American  cities,  but  which  has  not  existed 
in  New^  York.  There  are  districts  in  New  York  in  which  these 
investigations  show  a  consum])tion  not  ever  thirty-five  gallons  i)er 
head  per  day. 

The  consumption  per  head  of  populations  per  day  in  European 
cities  is  increasing  i-apidly.  There  are  European  cities  to-day  in 
which  the  c()nsun!])tion  per  head  is  over  100  gallons.  And  when 
it  is  stated,  as  it  has  been  in  one  of  the  great  dailies  of  New 
York  City,  that  any  use  over  about  thirty-five  gallons  per  head 
per  day  is  \vast(\  1  am  reluctant  to  characterize  that  as  nonsense, 
but  that  is  what  it  is. 

Any  (lej)!Mi(lence  which  The  City  may  ]^lace  u]^on  preventing 
waste  as  a  me:itis  of  additional  water  supply  would  be  a  mo.st 
dangerous  pi-ocedure.  Tliei-e  is  no  reason  whatever  to  believe 
that  any  sensil)le  relief  would  be  derived  from  that  source. 

4.    Consulting  Engineer  John  R.  Freeman: 

I  believe  that  the  condition  is  so  serious  that  everything  which 
can  be  done  to  restrict  the  waste  should  be  done,  purely  as  a 
means  of  obviating  the  danger  that  now  confronts  us,  of  not 
getting  the  additional  supply  before  the  drought  comes.  Do  the 
utmost  that  can  be  done,  it  only  amounts  to  taking  care  of  the 
natural  increase  in  consumption  of  three  years,  or  under  the 
most  extreme  view,  five  years.  That  is,  save  every  gallon  you 
can,  put  a  meter  onto  every  tap  in  New  York  and  Brooklyn,  and 
even  then  you  only  fairly  safeguard  the  situation  up  to  the  date 
when  the  first  of  this  new  water  can  be  made  available. 

I  believe  the  matter  of  Avaste  restriction  is  to  l)e  a  matter  of 
slow  educati(m.  Aly  estinuites  of  waste  have  been  about  the 
largest  that  have  been  made;  but  in  spite  of  being  the  one  who 
has  made  the  high  figures.  I  l)elieve  that  to  rely  on  stopping  that 
waste  would  invite  extreme  danger  to  The  City.  It  is  an  abso- 
lute impossibility,  taking  men  and  things  as  you  find  them,  to 
sto])  that  waste  inside  of  five  years  or  ten  years. 
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New  York  is  less  wasteful  than  other  large  cities.  It  is  not 
proposed  to  compare  New  York  with  foreign  cities — in  fact,  the 
conditions  existing  are  entirely  different — but  with  other  large 
cities  in  this  country;  there  is  only  one  that  is  any  better,  and 
that  only  in  a  slight  degree — Baltimore. 

The  most  that  could  be  accomplished  by  taking  hold  of  this 
matter  with  all  the  energy  that  is  possible,  even  for  a  private 
corporation,  would  be  to  somewhat  reduce  the  conditions  that 
have  been  shown.  It  would  not  aifect  in  any  degree  the  necessity 
for  more  water,  but  it  might  make  the  water  famine  a  little  less 
severe. 

If  it  is  decided  to  go  ahead  at  once  with  the  supply  from  the 
Catskill  sources,  there  ought  to  be  just  as  strong  an  endeavor 
made  to  restrict  waste. 

The  grave  disaster  that  would  result  from  a  failure  of  the 
water  supply  is  such  that,  no  matter  what  the  conditions  are 
theoretically  with  regard  to  stopping  waste,  the  chance  should 
not  be  taken  of  a  water  famine. 

(d)  Maps  and  Profiles  Submitted  are  Sufficient  for  Their  Pur- 
pose and  a  Reasonable  Fulfillment  of  the  Requirements  of 
the  Laws  {Chapters  723  and  724  of  1905). 

1.    Chief  Engineer  J.  Waldo  Smith  : 

The  plan  to  my  mind  is  presented  in  the  detail  required  by 
the  State  Commission.  From  what  has  been  said  on  the  first 
days  of  this  hearing,  there  would  seem  to  me  to  be  no  doubt 
but  that  it  had  fulfilled  its  purpose  and  did  show  to  all  the  people 
interested  just  what  The  City  of  New  York  proposed  to  do. 
Detailed  plans  have  not  been  prepared,  as  it  is  believed  they 
would  only  cloud  the  main  issue,  and  perhaps  make  less  plain 
what  was  intended  to  be  done.  The  necessity  for  more  water  is 
too  great  to  admit  of  such  delay,  and  I  cannot  see  any  good  to 
be  accomplished  by  doing  any  such  work.  The  maps  are  pre- 
cisely similar  to  maps  used  by  New  York  before  in  public  pro- 
ceedings of  this  character. 

4.    Consulting  Engineer  Jopin  R.  Freeman: 

The  map  that  filed  with  the  State  Water  Supply  Commis- 
sion does  show  the  work  that  is  contemplated  to  be  done.  Either 
directl}^  or  indirectly,  it  shows  all  the  work  that  is  contemplated 
to  be  done. 
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APPENDIX  5. 

Abstract  of  Stenographic  Report  of  Commissioner  Chad- 
wick's  Verbal  Statement  Before  State  Water  Sup- 
ply Commission,  at  Kingston  Hearing,  December  19, 
1905. 

The  water  supply  of  The  City  of  New  York  is  a  question 
which  has  occupied  the  thoughts  of  many  people  for  years.  It 
has  not  been  taken  up  suddenly  by  the  present  administration 
and  passed  in  a  hasty  manner. 

In  1896  the  Manufacturers'  Association  of  New  York,  whose 
headquarters  are  in  Brooklyn,  appointed  a  committee  on  water, 
of  which  I  was  made  chairman.  That  committee  spent  some 
three  or  four  months  in  study.  Its  report,  dated  ^March  15,  1897, 
contemplated  three  chief  recommendations : 

First — The  water  debt  should  be  separated  from  the  constitu- 
tional debt  limit  in  order  that  The  City  might  be  able  to  handle 
this  great  proposition,  which,  even  at  that  time,  was  set  do^vn 
to  cost  at  least  $100,000,000.  That  recommendation  passed  suc- 
cessive Legislatures,  and  finally  received  endorsement  at  the 
recent  election. 

Second — A  commission  should  be  appointed  so  as  to  secure 
continuity  of  plan  and  of  administration. 

Third — The  water  supply  for  the  City  of  Brooklyn,  as  it  then 
existed,  and  for  The  City  of  New  York,  should  be  co-ordinated 
and  should  contemplate  a  long  period  of  years.  There  were 
other  recommendations  in  regard  to  metering,  questions  of  pollu- 
tion, laboratories  for  chemical  analyses,  etc. 

The  report  was  received  and  the  committee  discharged;  after 
consultation  the  matter  was  taken  up  again,  and  a  new  committee 
appointed  Avith  the  same  chairman.  That  committee,  the  condi- 
tions in  Brooklyn  being  very  bad,  set  to  work  in  connection  with 
a  committee  from  the  Brooklyn  League  and  the  Brooklj^n  Com- 
mittee of  F'ifty  to  secure  more  water;  and  all  through  the 
administrations  of  ]Mayor  Van  Wj'ck  and  ]\Iayor  Low,  repeated 
hearings  were  held  and  considerable  progress  was  made  in  con- 
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structing  new  conduits,  sinking  deep  wells  and  installing  ma- 
chinery. That  committee  prepared  a  bill  for  the  appointment  of 
a  commission,  which  was  submitted  to  the  Legislature  of  1901. 
That  bill  was  repeatedly  submitted  by  the  ]\Ianuf acturers '  Asso- 
ciation to  the  Legislatures  of  1902,  1903  and  1904,  and  is  the  basis 
of  the  Act  passed  by  the  Legislature  of  1905  creating  the  Board 
of  Water  Supply  of  The  City  of  New  York. 

February  4,  1902,  I  presented  an  argument  in  support  of  this 
bill  before  the  Committee  of  the  Assembly,  from  which  I  quote. 
The  conditions  prevailing  in  Brooklyn  in  1900  were  something 
like  this  : 

"Public  fountains  cut  off,  horse  troughs  empty,  ship- 
ping not  supplied,  street  sprinkling  discontinued,  dimin- 
ished supply  in  closets  in  public  schools  (in  Nos.  118, 
113,  106  and  116,  the  janitors  were  obliged  to  carry  water 
up  in  pails  to  flush  the  closets),  barely  one  day's  supply 
of  water  ahead  of  the  demand,  and  that,  too,  of  a  quality 
dangerously  near  the  lines  of  contamination  and  disease." 

These  conditions  were  repeated,  substantially,  this  last  sum- 
mer. All  through  our  investigation  we  were  endeavoring  to  save 
■every  drop  of  water,  recommending  the  introduction  of  meters, 
the  use  of  additional  pumping  stations,  the  attempt  to  secure  the 
ground-water  of  Long  Island  and  the  development  of  the  Croton 
water  system.  In  every  way  possible  a  powerful  effort  was  made 
to  secure  from  the  Legislature  the  opportunity  to  appoint  a 
Commission  to  whom  this  work  could  be  referred,  and  not  until 
a  year  ago  in  February  did  the  other  civic  bodies  take  up  the 
question.  At  a  reception  given  to  Messrs.  Burr,  Hering  and 
Freeman  at  the  City  Club,  a  year  ago  last  spring,  a  resolution 
was  offered  looking  towards  a  conference  of  civic  bodies  to  see 
what  could  be  done  to  secure  more  water,  and  reach  the  solu- 
tion of  this  problem.  The  representatives  of  various  civic  bodies 
met  frequently  in  the  City  Club  of  New  York,  for  a  period  cov- 
ering something  like  six  months.  In  July,  1904,  a  communication 
was  addressed  to  the  Honorable  George  B.  McClellan,  Chairman 
of  the  Board  of  Estimate  and  Apportionment,  parts  of  which  I 
will  read : 

"The  undersigned  representatives  of  various  civic  or- 
ganizations respectfully  call  the  attention  of  the  Board 
of  Estimate  and  Apportionment  to  the  grave  danger  con- 
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fronting  The  City  of  New  York  because  of  lack  of  pro- 
vision for  an  adequate  water  supply. 

In  a  dry  season  such  as  occurred  several  times  between 
1880  and  1898,  and  which  is  sure  to  occur  again,  the  total 
supply  of  Croton  water  for  Manhattan  and  The  Bronx 
under  present  conditions  would  be  less  than  The  City  is 
actually  using  at  the  present  time.  The  serious  conse- 
quences of  such  a  condition  of  affairs,  not  only  to  the 
business  and  financial  interests  of  The  City,  but  to  the 
health  and  safety  of  the  community  as  well,  need  not  be 
dwelt  upon. 

The  City's  dire  need  of  more  water  is  known.  The 
available  sources  of  additional  water  supply  are  known. 
A  commission  composed  of  three  of  the  most  competent 
and  best  equipped  experts  in  the  country  has  reported 
complete  and  thoroughly  worked  out  plans  which,  if  car- 
ried out  intelligently,  will  within  the  shortest  possible 
time  bring  these  sources  within  the  reach  of  The  City  and 
furnish  an  adequate  supply  of  water  to  every  one  of  its 
boroughs. ' ' 

Yours  respectfully. 
The  City  Club, 

By  Horace  E.  Deming. 
The  Manufacturers'  Ass'n  of  New  York, 

By  Charles  N.  Chadwick. 
The  Citizens'  Union, 

By"  Robert  Van  Iderstein. 
The  Brooklyn  League, 

By  Abner  S,  Haight. 
The  Flatbush  Taxpayers'  Ass'n, 

By  George  W.  Brush. 
N.  Y.  Board  of  Fire  Underwriters, 

By  Henry  Evans. 
A.  B.  Hepburn, 

Chm.  Com.  Internal  Trade  and 

Impro'nts,  Chamber  of  Commerce. 
Oscar  S.  Straus, 

President,  New  York  Board 

of  Trade  and  Transportation. 
Lawrence  Veiller,  Secretary, 

No.  55  AVest  44th  Street. 
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CATSKILL  AQUEDUCT— Survey  Party  on  Bonticou  Crag,  part  of  a  Mountain 
to  be  Pierced  by  Aqueduct  Tunnel. 
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A  committee  was  appointed  to  call  upon  flavor  ]\IcClellan  and 
lay  the  situation  before  him.  January  1,  1905.  on  initiative  of 
the  Mayor,  the  present  bill  Avas  introduced  into  the  Legislature ; 
and  immediately  beliind  the  bill  was  the  entire  City  of  New 
York,  with  the  possible  exception  of  one  or  two  newspapers.  All 
the  civic  bodies  appeared  through  their  representatives  at  the 
hearing  at  Albany  in  favor  of  that  measure,  at  the  time  )vhen 
Mayor  McClellan  and  ex-Mayor  Low  appeared.  I  speak  of  that. 
Mr,  Chairman,  to  show  you  that  the  statement  that  this  is  a 
measure  introduced  by  special  interests  is  an  erroneous  one.  It 
is  the  people  of  The  City  of  New  York  who  appear  before  you 
through  their  representatives. 

I\Iayor  ^IcClellan.  in  accordance  Avith  his  pledge,  appointed 
the  Board  from  three  civic  organizations,  each  one  of  which 
submitted  a  list  of  three  names — the  Chamber  of  Commerce, 
the  Board  of  Fire  Underwriters,  and  the  IManuf acturers '  Asso- 
ciation of  New  York.  He  believed  that  this  problem  was  too 
great  to  be  handled  l)y  any  political  party  or  by  any  official 
whose  term  of  office  might  be  limited.  The  Board,  having  the 
investigations  made  by  the  ^Merchants'  Association,  the  report 
of  Freeman  to  Comptroller  Coler,  the  reports  of  the  Burr- 
Hering-Freeman  Commission,  the  report  of  ^Ir.  De  Varona,  and 
other  reports  and  data,  was  in  a  position  almost  immediately  to 
determine  what  its  policy  should  be.  In  four  short  months, 
from  the  9th  day  of  June  to  the  9th  day  of  October,  this  Board 
was  able  to  organize  its  office,  to  select  the  best  corps  of  engi- 
neers that  the  United  States  affords,  to  prepare  this  plan  and 
submit  it  to  The  City  of  New  York,  and  not  a  single  individual 
appeared  in  opposition.  The  report  Avas  adopted;  the  Board 
believes  that  it  is  comprehensive,  that  it  covers  all  that  is  needed, 
and  the  Board  proposes  to  work  Avithin  that  plan. 

A  liberal  estimate  of  cost  Avas  made.  At  no  time  in  the  his- 
tory of  the  State  has  a  commission  been  appointed  Avith  the 
responsibility  that  has  been  put  upon  this  Board.  It  realizes 
that;  and  it  does  not  propose  to  spend  one  more  penny  of  Ncav 
York's  money  than  it  should,  but  in  saving  that  penny  it  does 
not  mean  to  rob  any  man.  Avoman  or  child  Avho  is  affected  by 
the  plans  cf  The  City.  Transcending  in  importance  the  ques- 
tion of  expense,  the  interests  of  any  individual,  is  the  question 
of  time.    It  has  clearly  been  brought  out  here  hy  the  testimony 
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of  the  engineers  that  the  demand  for  water  is  imperative;  and 
the  last  thought  which  I  desire  to  impress  upon  you  is  this,  that 
the  Catskill  watershed  is  the  only  watershed  left  to  us  that  we 
can  get  in  a  reasonable  time  to  satisfy  the  necessities  of  The 
City  of  New  York. 
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APPENDIX  6. 

List  of  Exhibits  Submitted  to  the  State  Water  Supply 
Commission  by  the  Board  of  Water  Supply  of  The 
City  of  New  York  at  the  Sessions  of  the  State  Com- 
mission, held  at  Kingston,  in  November  and  Decem- 
ber, 1905. 

Number  1 — Diagram  showing  natural  annual  flow  of  Croton 
river  at  site  of  New  Croton  Dam,  from  1868  to 
1907.  inclusive. 

Numhcr  2 — Diagram  showing  monthly  drafts  from  and  addi- 
tions to  water  stored  in  Croton  reservoirs  from 
1879  to  1904.  inclusive. 

Numher  3 — Diagram  showing  relation  between  daily  consump- 
tion of  water  and  safe  yield  of  all  sources  of 
supply  from  1895  to  1915. 

Number  4 — Diagram  showing  actual  condition  of  impounding 
reservoirs  of  Croton  watershed  on  November  22, 
1905 ;  also  diagram  showing  natural  flow  of  Cro- 
ton river  for  dry  season  like  1880-1881,  compared 
to  present  consumption  of  Croton  water  per  day 
by  New  York  Cit}^:  also  flow  of  river  in  month 
of  very  large  run-off. 

Numher  5 — Diagram  showing  average  daily  consumption  of 
water  per  person  in  principal  cities  of  the  United 
States. 

Number  6 — Outline  of  State  of  New  York  showing: 

1.  Proposed  watershed  for  Catskill  aqueduct. 

2.  Croton  watershed. 

3.  Drainage  area  of  Interstate  waters. 

4.  Area  unavailable  by  Acts  of  Legislature. 

5.  Area  unavailable  because  of  general  insuffi- 

cient elevation. 

Number  7 — Copy  of  Burr-Hering-Freeman  report  to  Robert 
Grier  ]\Ionroe,  Commissioner  of  Water  Supply, 
Gas  and  Electricity. 

Number  8 — Diagram  showing  depletion  of  Croton  reservoirs  for 
a  period  of  dry  years,  all  stream  flow  stored  and 
used  and  no  water  wasted  over  New  Croton  dam. 
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March  31,  1906. 

Subject — Dutchess  County  Sources 
vs. 

Catskill  Mountain  Sources. 

Hon.  J.  Edward  Simmons, 
Hon.  Charles  X.  Chadwick, 
Hon.  Charles  A.  Shaw, 

Commissioners,  Board  of  Water  Supply  of  The  City 
of  New  York: 

Gentlemen — We  have  received  the  following  letter : 

''Alfred  D.  Flinn,  Esq., 

Acting  Chief  Engineer. 
John  R.  Freeman,  Esq., 
William  H.  Burr,  Esq., 
Frederic  P.  Stearns,  Esq., 

Consulting  Engineers. 

Gentlemen — In  view  of  the  published  report  of  the 
Consulting:  Engineer  to  the  State  Water  Supply  Com- 
mission, and  the  bill  introduced  into  the  Senate  provid- 
ing for  the  repeal  of  the  so-called  Smith  Dutchess  County 
Bill,  which,  in  the  event  of  passage,  would  throw  open  to 
The  City  of  New  York  the  additional  sources  of  supply 
in  Dutchess  county,  would  you  recommend  any  modi- 
fication or  change  in  the  plan  of  the  Board  of  Water 
Supply  as  submitted  to  the  Board  of  Estimate  and  Ap- 
portionment on  October  9,  1905? 

Respectfully  yours, 

(Signed)  Charles  N.  Chadwick, 

Commissioner.^' 

If  the  statutory  restrictions  upon  taking  water  from  Dutchess 
county  were  removed  at  once,  we  should  not  recommend  any 
modification  or  change  in  the  plan  of  the  Board  of  Water  Sup- 
ply of  The  City  of  New  York  for  an  additional  supply  of  water 
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set  forth  in  the  report  to  the  Board  of  Estimate  and  Apportion- 
ment nnder  date  of  October  9,  1905.  In  the  light  of  present 
knowledge,  the  water  from  the  Catskill  mountain  region  is  the 
best  and  most  economical  supply  for  New  York  City,  and  prob- 
ably as  quickly  aYailal)le  as  the  nearest  permanent  supply  from 
Dutchess  county. 

The  Catskill  mountain  water  is  best  because  softest  and  purest. 
Dutchess  county  water  is  so  hard  that  it  is  not  a  satisfactory 
supply  unless  mixed  with  much  softer  water.  For  this  reason 
the  Burr-Hering-Freeman  Commission  neither  contemplated  nor 
recommended  the  taking  of  any  Dutchess  county  water  except 
60,000.000  gallons  daily  from  Fishkill  creek,  until  the  devel- 
opment of  the  Esopus  and  Rondout  supplies  should  be  completed. 

The  estimates  of  cost  of  obtaining  the  additional  supply 
wholly  from  the  Catskill  mountains  or  partly  from  this  source 
and  partly  from  Dutchess  county,  based  on  several  different 
assumptions,  but  so  made  as  to  be  strictly  comparal)le.  all  show 
that  it  is  more  economical  to  obtain  the  whole  supply  now  con- 
templated from  the  Catskill  mountain  region. 

The  length  of  aqueduct  to  be  built,  to  take  water  from  the 
Ashokan  reservoir  on  Esopus  creek  to  the  Croton  watershed  is 
51:  miles,  while  the  length  required  to  take  water  from  the  near- 
est of  the  Dutchess  county  sources  to  Croton  watershed  on  the 
line  proposed  by  Burr-Hering-Freeman  Commission  is  29  miles, 
but  on  this  shorter  line  there  is  a  tunnel  about  8  miles  long,  with 
very  deep  shafts  recpiiring  a  longer  time  for  construction  than 
any  one  feature  of  the  longer  line  from  the  Ashokan  reser- 
voir. There  is  obviously  ample  space  on  the  longer  line  for 
proportionally  more  contractors,  and  it  seems  probable  that  it 
will  take  substantially  as  much  time  to  build  the  shorter  and 
more  difficult  line  as  to  build  the  longer  and  more  favorable  line. 

Should  it  be  found,  owing  to  the  difficulty  of  getting  a  suffi- 
cient number  of  competent  contractors,  or  for  other  reasons, 
that  the  longer  line  would  require  more  time,  it  would  then  be 
feasible  to  press  the  work  on  the  portion  of  the  line  extending 
from  the  Croton  watershed  to  the  point  where  the  proposed 
Catskill  acpieduct  crosses  Fishkill  creek  and  to  pump  water, 
temporarily,  from  Fishkill  creek  into  the  aqueduct. 

From  six  to  nine  months  would  be  required  to  advance  the 
preliminary  proceedings  for  the  Dutchess  county  project  to  the 
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point  now  reached  in  the  proceedings  for  the  supply  from  the 
Catskill  mountain  region. 

Respectfully  submitted, 

(Signed)       Alfred  D.  Flinn, 

Actrng  Chief  Engineer. 
(Signed)       John  R.  Freeman, 
(Signed)       Wm.  H.  Burr, 
(Signed)       Frederic  P.  Stearns, 
Consulting  Engineers. 


March  31,  1906. 

Subject — Suffolk  County  Sources. 

Hon.  J.  Edward  Simmons, 
Hon.  Charles  N.  Chadwick, 
Hon.  Charles  A.  Shaw, 

Commissioners,  Board  of  Water  Supply  of  The  City 
of  New  York : 

Gentlemen — AVe  have  received  the  following  letter : 

Alfred  D.  Flinn,  Esq., 

Acting  Chief  Engineer. 
John  R.  Freeman  Esq., 
William  H.  Burr,  Esq., 
Frederic  P.  Stearns,  Esq., 

Consulting  Engineers. 

Gentlemen — In  view  of  the  published  report  of  the 
Consulting  Engineer  to  the  State  Water  Supply  Com- 
mission, and  should  the  suggested  removal  of  restric- 
tions upon  Suffolk  county  become  effective,  Avould  you 
recommend  any  modification  or  change  in  the  plan  of 
the  Board  of  Water  Supply  as  submitted  to  the  Board 
of  Estimate  and  Apportionment  on  October  9,  1905? 
In  the  event  of  the  removal  of  the  restrictions,  would 
you  recommend  that  The  City  make  use  of  the  Suffolk 
county  water  ? 

Respectfully  yours. 


(Signed) 


Charles  N.  Chadwick, 

Commissioner.'^ 
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If  these  statutory  restrictions  on  taking  water  from  Suffolk 
county  sliould  be  removed  at  once,  we  should  not  recommend 
any  modification  or  change  in  the  plan  of  the  Board  of  AYater 
Supply  of  The  City  of  New  York  for  an  additional  supply  of 
water  from  the  Catskill  mountain  region,  set  forth  in  the 
report  to  the  Board  of  Estimate  and  Apportionment  under 
date  of  October  9,  1905,  for  the  reason  that  the  additional 
quantity  of  water  obtainable  from  the  Suffolk  and  Nassau 
county  sources  cannot  be  depended  upon  to  be  sufficiently  in 
excess  of  the  requirements  of  the  boroughs  of  Brooklyn,  Queens 
and  Richmond  to  warrant  deferring  the  additional  supply  from 
the  north,  recommended  in  the  report  above  mentioned. 

In  the  event  of  the  removal  of  the  restrictions,  Ave  should 
urgently  recommend  that  The  City  make  use  of  the  Suffolk 
county  water  as  soon  as  practicable,  and  that  your  Board  cause 
plans  for  a  concrete  cut-and-cover  aqueduct  of  adequate  capacity 
to  be  immediately  prepared,  and  that  the  requisite  application 
be  made  to  the  proper  authorities  for  the  appropriation  of  these 
sources. 

Respectfully  submitted, 

(Signed)       Alfred  D.  Flinn, 

Acting  Chief  Engineer. 

(Signed)       John  R.  Freeman, 
(Signed)       Wm.  H.  Burr, 
(Signed)       Frederic  P.  Stearxs, 

Consulting  Engineers. 


April  7,  1906. 

Suhjcct — Comments  on  Report  of  Consulting  Engineer  to 
State  AYater  Supply  Commission  on  Application  of 
New  York  City  for  Catskill  ]\Iountain  Watersheds 
AS  Sources  of  Water  Supply. 

Hon.  J.  Edward  Simmons, 
Hon.  Charles  N.  Chadwick, 
Hon.  Charles  A.  Shaw, 

Commissioners,  Board  of  ^Yatcr  Supply  of  The  City 
or  Xew  York: 

Gentlemen — The  following  comments  on  the  report  of  the 
Consulting  Engineer  to  the  State  Water  Supply  Commission  on 
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the  application  of  New  York  City  for  certain  Catskill  mountain 
watersheds  as  sources  of  water  supply  are  submitted  in  compli- 
ance with  3^our  request. 

GENERAL  REVIEW^  OF  THE  REPORT. 

There  are  few  of  the  main  features  of  the  report  which  indi- 
cate a  fair  and  judicial  temperament  in  the  discussion  of  either 
the  present  water  supply  situation  of  The  City  or  the  measures 
proposed  by  the  Board  of  Water  Supply  for  the  relief  of  those 
conditions.  It  appears  to  be  chiefly  a  superficial  criticism  and 
condemnation  of  the  report  of  the  Chief  Engineer  of  the  Board 
of  Water  Supply,  rather  than  such  a  consideration  as  is  required 
by  section  3,  chapter  723,  Laws  of  1905,  the  law  establishing 
the  State  Water  Supply  Commisison. 

''The  Commission  shall  determine  whether  the  plans 
proposed  by  such  municipal  corporation  #  *  * 
are  justified  by  public  necessity,  and  #  #  * 
are  just  and  equitable  to  the  other  municipalities  and 
civil  divisions  of  the  State  affected  thereby,  *  *  * 
particular  consideration  being  given  to  their  present  and 
future  necessities  for  sources  of  water  supply." 

One  might,  therefore,  rightfully  expect  this  report  to  consider 
chiefly,  if  not  solely,  w^hether  the  watersheds  for  which  New 
York  has  made  application,  viz. :  the  Esopus,  Rondout.  Schoharie 
and  Catskill,  are  needed  by  The  City ;  whether  they  are  at  pres- 
ent, or  in  future  will  be,  necessary  to  other  municipalities  as 
sources  of  water  supply,  and  whether  said  plans  could  be  mod- 
ified so  as  better  to  protect  the  interests  of  other  municipal  cor- 
porations. 

To  these  considerations  but  small  space  has  been  devoted. 
The  author  of  the  report  gives  the  following  opinions  and  rec- 
ommendations : 

''Your  engineer  is  of  the  opinion  that  the  present  needs 
of  no  other  municipality  will  be  seriously  interfered  with 
by  the  acquirement  of  the  Esopus  shed  by  The  City  of 
New  York,  excepting  as  to  minor  details,  which  can  be 
amicably  arranged  by  the  municipalities  afi'ected.  It 
should  be  binding  upon  The  City  of  New  York  to  permit 
any  municipality  within  the  Esopus  watershed  to  use 


OF  THE  CITY  OF  NEAY  YORK 


125 


whatever  water  it  ma^^  need,  and  it  should  also  be  binding 
upon  The  City  to  sell  to  any  municipality  located  along 
the  lines  of  its  new  aqueduct,  and  so  desiring  it,  an 
amount  of  water  proportioned  to  its  own  population  and 
that  of  The  City  of  New  York." 

"The  present  condition  of  affairs  is  such  as  to  require 
that  The  City  obtain  relief  by  being  permitted  to  accpiire 
the  Esopus  watershed." 

"The  petition  for  the  acquirement  of  the  Rondout, 
Catskill  and  Schoharie  watersheds  should  be  denied." 

No  statement  is  made  that  the  acquirement  of  the  three  water- 
sheds just  named  would  be  adverse  to  the  interests  of  any  other 
municipality  whatever. 

Beyond  the  statements  mentioned  above,  the  report  is  almost 
wholly  taken  up  with  affirmations  made  on  the  author's  personal 
authority,  in  which  he  disputes  the  carefully  prepared  statements 
of  the  engineers  of  the  Board  of  Water  Supply,  but  without  pre- 
senting anything  to  show  that  he  has  reached  his  opinions  by 
making  for  himself  any  computations  of  stream  flow,  use  of 
water,  estimates  of  cost  or  any  discussion  of  data  which  ordi- 
narily form  the  basis  of  the  opinion  of  an  engineer  in  reviewing 
so  important  a  project.  He  gives  gratuitous  advice  to  The  City 
upon  matters  wholly  without  his  province.  As  matters  of  engi- 
neering, many  of  his  statements  are  misleading.  In  some  cases 
he  goes  so  far  as  to  impute  unworthy  motives  to  the  engineers 
of  the  Board,  but  without  substantiating  his  o^\ti  statements. ' ' 

"present  conditions." 

The  statement  of  the  Consulting  Engineer  to  the  State  AVater 
Supply  Commission  regarding  The  City's  petition  and  of  tlie 
plans  of  the  Board  of  Water  Supply  is  incomplete  and  mislead- 
ing.   For  instance,  he  charges 

"That  the  Board  has  failed  in  any  particular  to  pre- 
sent in  its  plans  any  suggestion  looking  toward  the  imme- 
diate relief  of  any  of  these  boroughs  (Brooklyn,  Queens 
and  Richmond),  except  as  relief  might  come  after  the 
construction  of  the  Catskill  plan." 

There  is  just  enough  of  fact  in  this  misstatement  to  enable 
its  author  to  convey  the  idea  that  the  Board  has  not  considered 
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the  needs  of  the  boroughs  of  Brooklyn,  Queens  and  Richmond. 
He  ignores  entirely  the  facts  that  the  Board  has  now  under 
consideration,  and  has  had  since  its  creation,  comprehensive 
measures  for  the  relief  of  these  boroughs. 

In  September,  two  of  your  consulting  engineers,  at  your 
request,  made  a  personal  investigation  of  the  situation  in  Brook- 
lyn, and  had  a  conference  with  the  Chief  Engineer  of  the 
Department  of  Water  Supply,  Gas  and  Electricity,  w^ho  stated 
that  his  department  already  had  under  contract  and  in  process 
of  construction  in  Nassau  county  nearly  six  miles  in  length 
of  infiltration  galleries,  which,  when  completed,  were  expected 
to  yield  an  additional  supply  of  from  34  to  45  million  gallons 
per  day,  for  meeting  the  immediate  necessities. 

In  the  report  of  your  Chief  Engineer,  dated  October  9,  are 
these  statements: 

''Your  engineering  department  has  already  begun 
studies  directed  toward  the  further  exploration  of  the 
deep  underground  sources  of  Long  Island." 

"While  Brooklyn  should  be  given  connections  to  the 
new  supply  from  the  north  with  all  possible  promptness, 
its  Cjuickest  and  cheapest  relief  is  in  the  ground-waters 
of  Long  Island — particularly  those  of  the  region  farther 
to  the  east  than  yet  drawn  upon  for  The  City's  supply. 
From  these  more  easterly  sources  a  large  surplus  that  now 
runs  to  waste  into  the  sea  could  be  taken  for  the  use  of 
Brooklyn,  Queens  and  Richmond  without  real  injury  to 
the  local  communities,  and  it  would  for  a  long  future 
remain  one  of  the  cheapest  and  purest  sources,  too  val- 
uable to  be  disregarded,  even  after  water  from  the  Cat- 
skill  sources  is  delivered  to  Brooklyn  and  Queens. ' ' 

"The  needs  of  Staten  Island  require  that  this  ter- 
minal reservoir  and  a  portion  of  this  conduit  should  be 
constructed  in  the  near  future,  sufficient  to  connect  with 
the  distribution  mains  of  the  present  or  prospective 
ground-water  supply  to  Brooklyn,  thus  bringing  relief 
several  years  earlier  than  the  completion  of  the  aque- 
duct from  the  Catskills." 

The  report  of  October  9  did  not  purport  to  cover  the  entire 
field.  Section  2  of  chapter  724  of  the  Laws  of  1905  provided 
for  considering  the  project  in  sections,  and  whenever  present 
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legislative  restrictions  shall  have  been  removed  it  will  be  found 
that  plans  for  the  development  of  Long  Island  Avaters  have  been 
carefully  studied. 

MANHATTAN  AND  TITE  BRONX.'' 

This  division  of  the  report  is  occupied  mostly  with  comments 
on  the  testimony  of  the  engineers  of  the  Board  and  upon  reports 
and  diagrams  filed  as  exhibits  in  the  hearing  before  the  State 
Water  Supply  Commission.  These  comments  display  an  amaz- 
ing misconception  of  the  rudiments  of  water  supply  engineering. 

The  Engineer  of  the  State  Commission  makes  loose  and  in- 
complete statements  concerning  the  Croton  water  supply  which, 
though  in  small  part  technically  accurate,  tend  to  deceive  anyone 
not  well  trained  in  water  supply  engineering,  by  making  it 
appear  that  the  Croton  system  will  furnish  more  water  than  the 
engineers  of  this  City  have  estimated.    He  says: 

"Even  for  a  period  of  very  dry  years  corresponding  to 
that  from  1879  to  1887,  the  same  report  shows  that  The 
City  might  with  proper  precautions  be  satisfactorily  sup- 
plied until  1912." 

It  is  difficult  to  understand  what  is  meant  by  this  statement 
with  its  limitations  of  ''proper  precautions,"  but  its  tendency  is 
certainly  misleading,  because  by  no  precautions  which  w^ithin 
any  human  probability  will  be  taken  in  the  near  future,  wall  it  be 
possible  to  insure  The  City  a  reasonable  safe  suppty,  up  to  the 
date  mentioned,  from  the  Croton  sources,  should  a  period  of 
''very  dry  years"  meanwhile  occur.  As  a  fact  in  the  report  to 
which  he  refers  there  is  a  diagram  plainly  showing  that  if  the 
period  of  "very  dry  years"  should  occur  from  1905  to  1912  the 
reservoirs  would  be  absolutely  empty  in  four  of  the  seven  years, 
during  periods  aggregating  about  nine  months.  It  is  incompre- 
hensible how  any  competent  engineer,  on  the  basis  of  this  dia- 
gram, could  make  the  statement  quoted,  especially  when  that 
statement  tends  to  discourage  efforts  to  relieve  The  City  from  the 
grave  danger  of  a  disastrous  water  famine. 

"BROOKLYN^  QUEENS  AND  RICHMOND." 

Under  this  heading  the  Engineer  of  the  State  Commission 
reiterates  his  opinion  that  the  plans  offered  by  the  Board  will 
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fail  to  furnish  the  desired  relief  for  these  communities,  and 
states,  absolutely  without  reason,  that  the  Board 

''has  placed  full  reliance  upon  additions  to  the  supply  of 
these  boroughs  from  the  Catskill  mountains,  and  these 
give  no  promise  of  relief  in  less  than  ten  years." 

It  is  strange  that  he  should  make  these  statements  when,  in 
the  first  part  of  his  report,  he  quotes  from  the  report  of  the  Board 
that 

''steps  should  be  taken  to  secure  from  the  Long  Island 
watershed  in  anticipation  of  the  supply  from  the  north, 
sufficient  water  to  make  good  the  serious  deficiency  now 
existing." 

^'proposed  new  source.^' 

Under  this  heading,  after  considering  the  relative  capacities 
of  the  proposed  aqueduct  and  water  sources,  and  the  question  of 
the  cost  of  works,  which  he  says  "need  not  necessarily  concern 
the  State  Commission,"  he  makes  the  unsupported  statement 
that  "These  proposed  sources  are  not  the  nearest  undeveloped 
sources,  nor  are  they  the  cheapest  which  can  he  developed.'^  He 
then  proceeds  with  the  consideration  of  other  sources. 

"ten  mh^e  river." 

Regarding  this  river  he  states  : 

"Although  this  water  is  'more  quickly  available'  and 
'necessarily  at  less  expense,'  no  effort  has  yet  been  made 
to  obtain  it. " 

Ten  Mile  river  is  an  interstate  water,  and  in  recommending 
it  as  a  source  of  supply,  the  Engineer  utterly  disregards  the 
opinion  of  the  Corporation  Counsel  of  The  City  of  New^  York, 
and  of  other  legal  authorities,  as  to  the  objections  to  taking  such 
waters.  If  the  taking  of  the  waters  of  this  river  can  be  pre- 
vented by  injunction  or  other  legal  action,  it  will  not  be  "more 
quickly  available,"  and  it  may  not  be  available  at  any  time. 
The  Engineer  of  the  State  Connnission 'seems  to  reach  substan- 
tially this  opinion  himself,  for  later  in  his  report  he 

"is  of  the  opinion  that  the  authorities  of  The  City  of  New 
York  have  delayed  so  long  with  these  other  more  avail- 
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able  and  cheaper  sources  that  the  Board  of  Water  Supply 
must,  at  least  for  the  present,  turn  to  one  of  the  Catskill 
watersheds. ' ' 

^'DUTCHESS  COUNTY  SOURCES. 

In  regrard  to  the  Dutchess  county  sources,  the  Engineer  states 
that  there  are 

certain  streams  whose  waters  would  more  quickly  prove 
available,  and  would  cost  less  than  the  streams  in  the 
Catskill  mountains." 

He  gives  no  evidence  to  support  his  statement.  If  he  refers 
to  a  permanent  supply  from  these  sources,  it  is  not  probable 
that  any  large  supply,  or  more  than  about  sixty  million  gallons 
daily  can  be  made  more  quickly  available.  Water  from  these 
Dutchess  county  sources  is  so  hard  that  it  would  not  be  satis- 
factory for  use  unless  mixed  with  softer  water,  such  as  may  be 
obtained  from  the  Catskill  mountains.  The  Burr-Hering-Free- 
man  Commission,  therefore,  recommended  that  the  aqueduct 
planned  to  take  the  water  from  the  nearest  Dutchess  county 
sources  should  simultaneously  be  put  under  construction  to  the 
Catskill  mountains  to  obtain  softer  water.  If  this  recommenda- 
tion were  followed,  the  cost  of  the  Avorks  for  taking  water  from 
both  the  Dutchess  county  and  Catskill  mountain  sources  would 
be  greater,  it  is  now  known,  than  for  going  directly  to  the  Cats- 
kill  mountains.  3,Ioreover.  the  building  cf  the  aqueduct  to  the 
Catskill  mountains  on  the  line  now  proposed  will  reach  the 
nearest  of  the  Dutchess  county  sources,  so  that  water  can  be 
taken  temporarih^  from  this  source,  by  pumping  into  the  Cats- 
kill  acpieduct.  more  c^uickly  than  by  following  the  plan  originally 
proposed. 

If  due  regard  be  paid  to  the  necessity  for  furnishing  water 
that  is  not  too  hard,  it  is  not  true  that  the  Dutchess  county 
streams  would  furnish  water  at  less  cost.  It  is  also  probable,  as 
already  stated,  that  those  waters  could  not  be  made  more  quickly 
available  than  the  Catskill  waters,  except  temporarily  by  pump- 
ing into  the  proposed  Catskill  aqueduct. 

^^THE  DELAWARE  RIVER." 

The  Engineer  of  the  State  Commission,  in  referring  to  this 
river  suggests  that 
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''some  steps  should  be  taken  by  the  Engineers  of  The  City 
to  show  whether  the  Delaware  river  is  at  least  not  more 
available  than  either  Schoharie  or  Catskill  creeks." 

— and  goes  on  to  give  statistics  which  indicate  that  it  would  not 
be  as  desirable  as  either  of  the  other  sources  mentioned,  espe- 
cially in  view  of  the  fact  that  he  approves  the  plan  of  the  Board 
for  building  a  500,000,000  gallon  aqueduct  to  Esopus  creek. 
Delaware  river  is  less  favorably  situated  than  other  interstate 
waters  because  the  City  of  Philadelphia  obtains  about  three- 
fourths  of  its  water  supply  from  this  river,  and,  therefore,  would 
certainly  object  to  the  diversion  of  any  such  large  quantity  of 
water  as  New  York  would  need  from  the  upper  and  less  con- 
taminated portion  of  the  stream. 

'' SUFFOLK  COUNTY. 

This  subject  has  been  discussed  in  part.  The  additional  quan« 
tity  to  be  depended  upon  from  this  source  would  not  affect  the 
desirability  of  obtaining  all  the  Catskill  mountain  sources  in- 
cluded in  the  plan  of  the  Board,  because  all  of  these  watersheds 
will  not  provide  for  the  needs  of  The  City  for  a  longer  period 
than  should  be  provided  for  now.  In  this  connection  it  should 
be  borne  in  mind  that  the  growth  of  population  upon  Long 
Island  watersheds  may  make  it  necessary  to  modify  or  curtail 
some  sources  now  used,  including  ground-water  sources  nearest 
Brooklyn  and  surface-water  sources  at  somewhat  greater  dis- 
tances. ' ' 

''catskill  w^vtershed.^^ 

Although  the  Engineer  refers  to  the  sources  which  he  has 
reviewed,  viz. :  Dutchess  county.  Ten  ^Mile  and  Delaware,  as 
"these  other  more  available  and  cheaper  sources,"  he  concludes 
that  under  the  circumstances 

"The  City  of  New  York  must  for  the  present  then  turn 
its  attention  to  the  Catskill  watershed." 

"in  conclusion." 

In  regard  to  the  Catskill  watershed  and  works,  the  report 
contains  the  following  advice : 

1.  That  the  Esopus  watershed  (supplying  250,000,000 
gallons  daily)  be  approved  and  that  "the  petition  for  the 
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acquirement  of  the  Rondout,  Catskill  and  Schoharie 
watersheds  should  be  denied." 

2.  That  the  Ashokan  reservoir  be  ])uilt  "at  approxi- 
mately an  elevation  of  600  feet."  (This  is  the  elevation 
proposed  in  the  plans  of  the  Board  of  Water  Supply  with 
a  view  to  storing  in  this  reservoir  not  only  the  waters  of 
Esopus  creek,  but  also  water  from  two  of  the  adjacent 
watersheds.) 

3.  That  the  plan  of  The  City  ''to  build  now  a  500,000.- 
000-gallon  aqueduct  from  the  Ashokan  reservoir  to  the 
Croton  valley,  even  if  the  watersheds  to  be  acquired  yield 
only  250,000,000  gallons  per  day"  be  approved.  (The 
City's  plan  is  to  build  now  an  aqueduct  of  not  less  than 
500,000.000  gallons'  daily  capacity  from  Ashokan  reser- 
voir to  Hill  View  reservoir,  in  Yonkers.  just  north  of 
the  City  line,  with  large  pipes  extending  to  the  various 
boroughs.) 

The  very  inconsistent  position  of  the  Engineer  is  shown  by 
this  advice.  He  approves  the  proposal  to  build  a  reservoir  in- 
tended to  store  water  from  three  watersheds  and  an  aqueduct 
with  capacity  to  carry  the  water  which  three  watersheds  will 
furnish,  and  yet  he  advises  that  the  right  to  take  water  from  all 
except  one  of  these  watersheds  be  denied  to  The  City  ''until  the 
possibilities  of  Dutchess  county,  of  the  Ten  Mile  and  Delaware 
rivers  and  of  Suffolk  county  shall  have  been  settled." 

There  is  no  reason  whatever  for  delay  in  order  to  settle  defi- 
nitely that  Suffolk  county  will  not  furnish  enough  water  to  make 
it  undesirable  to  have  granted  to  The  City  the  right  to  take 
water  from  all  four  of  the  Catskill  mountain  watersheds.  There 
is  no  need  for  delay  to  demonstrate  that  after  the  building  of  a 
500,000,000-gallon  aqueduct  to  Esopus  creek,  the  adjacent  water- 
sheds of  the  Catskill  mountain  region  will  furnish  an  additional 
supply  of  excellent  water  at  less  cost  than  a  water  of  inferior 
cpiality  can  be  obtained  from  the  Delaware  river,  Dutchess 
county  and  Ten  ^lile  river.  These  statements  of  your  engineers 
in  regard  to  the  Ten  ^lile  and  Dutchess  county  sources  are  made 
as  the  result  of  detailed  computations  based,  in  the  case  of  the 
Ten  Mile  river,  upon  the  investigations  of  John  R.  Freeman, 
contained  in  his  report  to  Comptroller  Coler,  and.  in  the  case  of 
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the  Dutchess  county  sources,  on  investigations  of  the  Burr- 
Hering-Freeman  commission,  contained  in  its  report. 

The  Engineer  of  the  State  Commission  presents  as  one  of 
his  reasons  for  indorsing  so  large  an  aqueduct  to  take  the 
quantity  of  water  that  will  only  half  fill  it  that 

''there  is  no  reason  to  believe  that  the  permission  for 
the  remaining  Catskill  watersheds  will  be  refused  if  the 
nearer  sheds  later  shall  prove  unavailable." 

That  is  to  say,  he  practically  suggests  that  The  City  spend  a 
great  many  additional  millions  of  dollars  in  building  the  reser- 
voir on  Esopus  creek  of  a  size  beyond  that  needed  to  store  only 
the  Esopus  waters,  and  in  building  the  proposed  Catskill  aque- 
duct of  twice  the  capacity  of  the  one  watershed  first  granted, 
upon  the  expectation  that  some  time  in  the  future  permission 
will  be  given  for  taking  the  remaining  Catskill  watersheds,  in 
the  hope  that  meanwhile  some  other  sheds  may  prove  available, 
when  there  is  ample  knowledge  at  present  that  the  other  sheds 
which  he  has  suggested  (Dutchess  county.  Ten  ^lile  and  Dela- 
ware) are  less  available. 

The  Consulting  Engineer  to  the  State  Water  Supply  Com- 
mission fails  to  deal  adequately  with  the  large  and  serious  ques- 
tions referred  to  him.  It  is  practically  impossible  to  make  out 
just  what  his  conclusions  and  recomniendations  are  upon  the 
questions  to  which  his  studies  should  have  been  restricted  by 
the  limitations  of  the  case  in  hand.  In  so  far  as  they  can  be 
understood,  it  is  fair  to  interpret  them  as  in  large  measure 
favorable  to  The  City's  application. 

Respectfully  submitted, 

(Signed)       Alfred  D.  Flinn, 

Acting  Chief  Engineer. 
(Signed)       John  R.  Freeman, 
(Signed)       Wm.  H.  Burr, 
(Signed)       Frederic  P.  Stearns, 

Consulting  Engineers. 
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APPENDIX  8. 

March  31,  1906. 

The  Board  of  Water  Supply  of  The  City  of  New  York. 

Statement  Showing  Classified  Expenditures  from  June  9,  1905, 
to  March  31,  1906. 


From 
June  9,  1905, 
Month  of  to 


Administration  : 

March,  1906. 

Mar.  31,  1906. 

$3,000 

00 

$29,199  99 

1,712 

09 

12,900  53 

102 

50 

3,304  30 

Traveling  expenses   

63 

96 

355  10 

40 

00 

289  30 

79 

40 

395  87 

Rent  of  main  offices 

2,724  52 

Postage,  telegrams,  etc  

10 

53 

124  04 

21 

30 

125  38 

42 

03 

376  96 

30 

11  83 

20  75 

969  24 

500  00 

•Stenographic  services  at  hearings  

284 

80 

2,793  85 

$5,356  91 

$54,091  75 

Engineering  : 

Salaries  of  Chief  and  Division  Engineers  

$2,833 

33 

$19,249  95 

1,700 

00 

14,287  09 

15,159 

44 

56,412  58 

75 

00 

809  70 

Engineering  and  drafting  instruments  and  tools.. 

409 

00 

16,217  93 

105 

36 

S22  61 

381 

97 

2,214  72 

1,223 

18 

5,850  88 

Tools,  machinery  and  hardware  supplies  

1,046 

46 

3,610  96 

2 

75 

184  21 

411 

81 

1,669  75 

Rent  of  main  offices  

4,528  43 

Express  and  freight  charges  

18 

91 

230  21 

252 

04 

2,070  30 

Postage,  telegrams  and  messenger  service  

80 

52 

397  65 

Consulting  Engineei's'  expenses  

118  25 

Labor,  construction  of  field  buildings,  boring  rigs. 

etc  

86 

50 

1,680  32 

Lumber  and  other  materials  for  field  buildings,  etc. 

166 

32 

1,201  27 

'Telephone  service  

59 

54 

230  47 
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Eno'ineering  : 

Hire  of  horses,  wagons,  etc  

Board  and  lodging  of  field  parties  .- .  . 

Hire  of  boats,  etc  

Sun  printing,  etc  

lion  pipes,  valves  and  fittings  

Care  of  gages  

Miscellaneous  expenses  

Oil  and  waste  

Fuel   

Tools  and  machinery,  repairs  of  

Borings   

Test  pits  

Wash  borings  for  Hudson  river  crossings.  .  .  .  , 

Rent  of  field  buildings  

Blasting   material  .  

Diamond  drill  borings,  Hudson  river  crossing 


Month  of 
March,  1906. 


$  880 

75 

147 

50 

1 

25 

2 

55 

67 

50 

34 

55 

29 

00 

4 

50 

2,923 

25 

65 

50 

$28,168  48 


From 
June  9,  1905, 
to 

Mar.  31,  1906. 

$  3,448  03 
2,073  57 
102  80 
456  31 
1,618  88 
356  82 
179  47 
54  13 
247  65 
49  52 
10,147  14 
70  50 
19,062  47 
208  60 
212  38 
5,103  77 

$175,179  38 


RECAPITULATION. 

Expenditu  res: 

Administration    $  5,356  91 

Engineering   =  .  .  .  28,168  48 

$33,525  39 

Bonds  Authorized. 

June  16,  1905   $100,000  00 

November  24,   1905   500,000  00 

December  8,  1905   1,002,000  00 

Amount  of  vouchers   registered  and  certified  to 
the  Comptroller  for  payment  from  June  9, 

1905,  to  March  31,  1906   $229,271  13 

Estimated  liabilities  on  open  orders, 
unliquidated  as  of  March  31, 
1906    $15,956  84 

Registered    contract   liability  March 

31,    1906   79,775  00 

  95,731  84 


$  54,091  75 
175,179  38 

$229,271  13 


$1,602,000  00 


325.002  97 
$1,276,997  03 


Examined  and  approved 

H.  C.  BUXCKE, 

Auditor, 


Respectfully  submitted, 

Charles  E.  Mark, 
Bookkeeper. 
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APPENDIX  9. 

Outline  of  Organization  of  Forces. 

The  forces  of  the  Board  of  Water  Supply  are  divided  into  two 
bureaus,  the  Administration  and  the  Engineering. 

Adm in ist ratio )i  B u n  a  u — 

Includes  Secretary,  Auditor,  Bookkeeper,  Chief  Clerk  and 
their  assistants. 

Engineerin g  Bu rca u — • 

Is  divided  into  departments  corresponding  to  the  character 
and  location  of  different  parts  of  the  work.  At  the  head  is  the 
Chief  Engineer,  and  there  may  be  a  Deputy  Chief  Engineer. 
There  are  three  Consulting  Engineers.  It  is  expected  that  th^re 
will  be  ultimately  six  Department  Engineers.  The  field  depart- 
ments will  l)e  divided  geographically,  with  a  Division  Engineer 
at  the  head  of  each  division.  The  divisions  will  be  subdivided 
into  sections. 

In  the  Headquarters  department  there  are  designing  engi- 
neers instead  of  division  engineers,  and,  besides  the  designing 
and  drafting  forces,  an  administrative  or  executive  force  for  the 
Engineering  Bureau. 

DIVISION  OF  THE  WORKS. 

Headquarters  Department — 

To  include  general  adminstration  of  the  Engineering  Bureau, 
general  design  of  the  works,  investigations,  special  inspection, 
and  other  work  relating  to  the  Engineering  Bureau  as  a  whole. 

This  department  may  also  include  pipe  lines  from  Hill  View 
reservoir,  the  terminus  of  the  Catskill  aqueduct,  to  the  various 
boroughs. 

Reservoir  Department — 

To  include  impounding  reservoirs,  dams,  other  works  and  in- 
vestigations upon  the  watersheds  in  the  Catskill  mountain  region. 
There  are  four  principal  watersheds,  namely,  those  of  the  Esopus, 
Rondout,  Schoharie  and  Catskill  creeks,  to  be  developed  in  the 
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order  named.  The  Ashokan  reservoir  in  the  Esopus  watershed 
will  be  the  principal  work  of  the  Reservoir  department  for  the 
next  few  years. 

Northern  Aqueduct  Department — 

To  include  the  portion  of  the  Catskill  aqueduct  between  the 
Ashokan  reservoir  and  the  Croton  reservoir,  and  at  a  later  date 
branch  aqueducts  to  the  Rondout  watershed  and  the  Catskill 
creek  watershed. 

Southern  Aqueduct  Department — 

To  include  the  portion  of  the  Catskill  aqueduct  south  of  the 
southerly  limit  of  the  Northern  Aqueduct  department,  together 
with  the  large  Kensico  reservoir  and  Hill  View  reservoir. 
Long  Island  Department — 

To  include  works  for  the  development  of  underground  and 
surface-water  on  Long  Island  for  a  supply  to  Brooklyn,  and, 
possibly,  Staten  Island. 

Filtration  De partm  e  n  t — 

To  include  filter  plant  now  proposed  to  be  located  at  or  near 
Scarsdale  for  the  future  filtration  of  the  Catskill  water  and  other 
works  for  the  protection  and' improvement  of  the  quality  of  the 
water  to  be  furnished  to  The  City. 
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APPENDIX  B. 

REPORT  OF  THE  BOARD  OF  WATER  SUPPLY  OF  THE 
CITY  OF  NEW  YORK  TO  THE  BOARD  OP 
ESTI.AIATE  AND  APPORTION- 
MENT, OCTOBER  9,  1905. 

October  9,  1905. 

Hon.  George  B.  McClellax,  ^Mayor,  Chairman,  Board  of  Esti- 
mate and  Apportionment,  City  of  New  York : 

Sir — In  compliance  with  the  Laws  of  1905,  chapter  721,  sec- 
tion 2.  which  provides  that  it  shall  be  the  duty  of  the  Board  of 
Water  Supply  to  proceed  immediately  and  with  all  reasonable 
speed  to  ascertain  what  sources  exist  and  are  most  available, 
desirable  and  best  for  an  additional  supply  of  pure  and  whole- 
some water  for  The  City  of  New  York,  the  said  Board  makes  the 
following  report,  accompanied  by  maps,  plans,  specifications, 
estimates  and  investigations  as  tscc  forth  herewith,  accompanied 
by  the  report  of  the  Chief  Engineer  and  the  Consulting  Engi- 
neers to  the  Board  of  Water  Supply,  which  are  made  a  part  of 
this  report  : 

Immediately  upon  organization  the  Board  of  Water  Supply 
proceeded  to  put  itself  in  possession  of  all  available  data,  the 
most  important  of  which  are  the  report  of  the  Burr-Hering- 
Freeman  Commission  and  the  additional  report  of  those  Com- 
missioners to  the  Hon.  George  B.  McClellan,  Mayor,  Chairman 
of  the  Board  of  Estimate  and  Apportionment  of  The  City  of 
New  York. 

Additional  data  are: 

The  report  of  the  ^Manufacturers'  Association  of  1897,  rec- 
ommending among  other  things,  the  separation  of  the  water 
debt  from  the  constitutional  debt  limit  of  The  City.  This  has 
been  adopted  by  the  Legislature  as  an  amendment  to  the  consti- 
tution, section  10.  Article  YIII,  and  will  be  voted  upon  at  the 
coming  election  on  referendum.  Emphasis  is  laid  upon  this 
amendment  to  the  constitution,  as  it  will  enable  The  City  to 
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finance  the  water  problem  without  crippling  other  municipal 
activities.  , 

The  report  of  John  R.  Freeman  to  Comptroller  Coler  in  1900. 

The  report  of  the  ^Merchants'  Association. 

The  studies  of  the  Department  of  Water  Supply. 

These  data,  with  the  recent  surveys  and  investigations  of  our 
own  Engineers,  have  been  used  as  the  basis  for  this  report. 

In  the  early  stages  of  the  work,  the  Board  secured,  as  Con- 
sulting Engineer,  John  R.  Freeman ;  as  Chief  Engineer,  J. 
Waldo  Smith ;  and  for  Consulting  Engineers  of  the  Advisory 
Board  of  the  Chief  Engineer,  Prof.  William  H.  Burr  and  Fred- 
eric P.  Stearns.  Immediately  upon  the  appointment  of  the 
Chief  Engineer  and  the  consulting  staff,  instructions  were  given 
for  a  careful  survey  of  the  sources  of  supply,  the  proposed  line 
of  aqueduct  and  the  Brooklyn  situation. 

The  Board  of  Water  Supply  personally  inspected  the  Metro- 
politan AVater  System  of  Alassachusetts,  the  Esopus  watershed 
and  the  Long  Island  watershed. 

Finding  itself  necessarily  limited  as  to  territory  for  water 
supply  by  the  acts  of  Legislature,  which  eliminate  Suffolk 
county  and  certain  other  watersheds  recommended  by  the  Burr- 
He  ring-Freeman  Commission,  the  Board  has  held  itself  to  a 
strict  accountability  in  this  matter,  and  has  definitely  directed 
its  efforts  in  accordance  with  these  restrictions.  This  necessi- 
tated a  change  of  the  plan  for  taking  water  from  the  Catskill 
mountains  by  changing  the  location  of  the  aciueduct  line,  by 
raising  the  elevation  of  the  flow  line  of  the  Ashokan  reservior 
to  about  600  feet  above  tide  level,  thereby  so  increasing  the 
storage  capacity  as  to  involve  at  an  earlier  date  than  previously 
proposed  the  construction  of  a  long  tunnel  to  tap  the  Schoharie 
source,  and  by  the  addition  of  the  Rondout  and  Catskill  water- 
sheds by  the  construction  of  a  series  of  storage  reservoirs  in 
those  localities.  By  these  means,  a  daily  supply  of  500,000,000 
to  600,000,000  gallons  of  water  will  be  secured,  even  in  j^ears  of 
smallest  rainfall.  It  is  believed  that  an  aqueduct  of  a  capacity 
for  about  500,000,000  gallons  is,  under  present  conditions,  an 
economic  limitation  as  to  size.  These  storage  reservoirs,  to- 
gether with  this  aqueduct,  will  probabl}^  furnish  an  additional 
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supply  of  water  for  Greater  New  York  sufficient  for  the  increase 
of  population  to  the  yeai*  1025  A.  D. 

Simultaneously  with  its  instructions  to  the  Eng^ineering  staff, 
regarding  the  water  supply  for  Greater  New  York,  the  Board 
of  AYater  Supply  called  particular  attention  to  the  situation 
in  Brookljm,  Richmond  and  Queens,  as  being  the  most  pressing, 
and  passed  a  resolution  to  the  effect  that  steps  should  be  taken 
to  secure  from  the  Long  Island  Avatershed,  in  anticipation  of 
the  supply  from  the  north,  sufficient  water  to  make  good  the 
serious  deficiency  now  existing. 

Until  contracts  are  let,  estimates  of  expense  must  necessarily 
be  approximate,  and  the  report  of  the  Chief  Engineer  shows 
what  these  estimates  are.  The  map  covers  in  full  the  sources 
for  the  additional  water  supply  proposed  for  immediate  de- 
velopment. 

In  conclusion  the  Board  of  "Water  Supply  desires  to  state 
that  it  has  given  its  undivided  and  unremitting  attention  to 
the  investigation  and  determination  of  this  work.  The  eight 
years'  study  of  the  situation,  previous  to  the  appointment  of  the 
Board,  has  placed  at  its  command  valuable  material  upon  the 
subject,  and  it  has  been  fortunate  in  securing  immediately 
the  services  of  Engineers  experienced  in  the  recent  develop- 
ment of  the  Croton  supply  and  the  recent  extensive  water 
works  construction  for  other  cities.  It  has  thus  been  enabled 
to  determine  its  plan  and  present  it  at  this  time. 

The  necessity  for  water  is  imperative,  therefore,  the  Board 
of  Water  Supply  respectfully  requests  the  consideration  of 
the  map  and  plans  herewith  submitted  by  the  Board  of  Estimate 
and  Apportionment  and  their  adoption  at  the  earliest  date 
possible,  in  order  that  the  same  may  be  submitted  to  the  State 
Water  Supph^  Commission  for  approval,  and  that  the  w^ork 
of  construction  may  proceed  witliout  delay. 

Respectfully  submitted, 

(Signed)  J.  Edw.  Simmons, 

ChAS.  X.  CllADWICK, 

Chas.  a.  Shaw, 
Co)nniissioners,  Board  of  VTater  Supply. 
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Report  of  Chief  Engineer  on  Sources  of  Additional  Supply 
October  1,  1905. 

Board  of  Water  Supply,  299  Broadway,  New  York,  X.  Y. : 

Gentlemen — In  compliance  with  your  resolution  of  August  9, 
approving  a  general  plan  for  securing  an  additional  supply  of 
water  from  the  Catskill  mountain  region  and  directing  the  Chief 
Engineer  to  submit  plans  and  additional  information  for  se- 
curing water  from  this  source,  the  following  report  is  submitted. 
Accompanying  it  is  a  large  map  on  w^hich  the  positions  of  the 
most  available  sources  are  shown  in  relation  to  New  York  City, 
to  the  Hudson  river  and  to  the  surrounding  cities  and  towTis. 
On  this  map  is  shown  also  the  general  location  of  an  aqueduct 
suitable  for  conveying  daily  to  New  York  City  500  million  gal- 
lons of  this  water. 

Catskill  Mountain  Sou7xes. 

The  sources  of  supply  in  the  Catskill  mountain  region  here 
shown  have  been  pointed  out  for  so  many  years  and  by  so  many 
eminent  engineers  that  there  is  now  no  room  for  doubt  that 
they  are  the  most  quickly  available,  and  both  the  best  and  the 
cheapest  large  sources  that  can  be  obtained  under  present  con- 
ditions. The  Housatonic  is  ruled  out  because  of  its  location  in 
the  State  of  Connecticut  and  the  delays  that  negotiations  for 
its  diversion,  if  found  practicable,  would  entail.  Ten  Mile  river, 
a  tributary  of  the  Housatonic,  flowing  into  Connecticut,  is  also 
ruled  out  by  the  uncertainty  of  the  law  governing  the  diversion 
of  interstate  waters,  and  the  watersheds  adjoining  the  Croton 
on  the  north  are  ruled  out  by  the  prohibitions  of  the  Legislature 
in  1903-4. 

.  In  studying  the  Catskill  sources  as  shown  on  the  map,  your 
Engineering  department  has  had  the  benefit  of  the  results  of 
careful  investigations  made  in  1899-1900  of  various  water  sources 
available  for  the  supply  of  The  City  of  New  York,  on  record  in 
the  report  of  John  R.  Freeman,  C.  E..  to  the  Finance  Department 
of  The  City  of  New  Yor-k,  and  in  the  report  of  the  Merchants' 
Association,  of  siuiilar  date,  but  has  been  guided  chiefly  by  the 
very  full  data  found  in  the  report  of  the  Commission  on  Addi- 
tional Water  Supply,  (the  so-called  " Burr-Hering-Freeman 
Commission"),  appointed  by  Mayor  Low  in  19i)2.  The  elaborate 
studies  detailed  at  length  in  this  report,  published  by  The  City 
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in  1904,  were  carried  on  by  a  corps  of  engineers,  experts  and 
assistants,  comprising  in  all  about  200  men,  who  spent  an  entire 
working  season  in  the  field  and  very  carefully  studied  the  quality 
and  feasibility  of  all  available  sources  in  the  State  of  New  York, 
excepting  the  interstate  rivers. 

The  development  of  the  Catskill  sources  now  proposed  was 
recommended  by  the  Commission  on  Additional  AVater  Supply, 
but  as  a  step  toward  this,  they  contemplated  the  earlier  develop- 
ment of  the  up-stream  half  of  the  Fishkill  and  Wappinger  water- 
sheds as  more  quickly  available  and  obtainable  with  smaller  ex- 
penditure. In  January,  1905,  subsequent  to  the  prohibition  of 
the  Dutchess  county  sources  by  the  Legislature  of  1903-4,  the 
same  commission  was  reconvened  by  Mayor  IMcClellan,  and  after 
further  study,  recommended  the  Catskill  mountain  sources  with- 
out reserve  as  now  the  most  available  for  a  large  future  supply. 
Your  attention  is  particularly  directed  to  these  two  reports  of 
the  Burr-Hering-Freeman  Commission,  and  they  are  made  a  part 
of  this  report.  Without  the  mass  of  information  presented  in 
these  printed  reports  and  the  many  survey  maps  on  a  larger 
scale  made  during  these  investigations  and  since  turned  over  to 
the  Engineering  department  of  your  Board  by  the  Department 
of  Water  Supply,  Gas  and  Electricity,  it  would  have  been  im- 
possible for  your  Engineer  to  render  a  proper  report  at  this 
early  date. 

In  other  independent  investigations  the  Catskill  mountain 
sources  now  recommended  have  been  repeatedly  pointed  out  and 
their  merits  discussed,  notably  in  the  investigations  under  the 
Chief  Engineer  of  the  Department  of  Water  Supply,  Gas  and 
Electricity  of  New  York  City  during  the  years  1902  and  1904. 
These  are,  moreover,  the  same  sources  from  which  the  Ramapo 
Company  in  1899  proposed  to  supply  The  City,  although  under 
much  less  comprehensive  plans  and  by  far  less  efficient  means. 

Investigations  of  1905  /or  Board  of  Water  Supply. 

Starting  with  the  data  contained  on  the  plans,  maps  and  re- 
ports above  mentioned,  and  aided  by  the  advice  of  members  of 
the  former  commission  and  of  certain  Engineers  Avho  were  ac- 
tively connected  with  the  investigations  above  described,  your 
Engineer  made  further  investigations  in  the  field,  employing 
as  large  a  force  of  experienced  engineers  as  could  be  quickly 
engaged  with  proper  observance  of  the  Civil  Service  rules.  This 
work  has  been  directed  principally  toward  locating  an  aqueduct 
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line  between  the  proposed  Ashokan  reservoir  and  New  York 
City,  for  although  an  aqueduct  line  between  the  same  terminals 
had  been  very  carefully  studied  by  the  former  commission,  the 
cutting  out  of  the  Dutchess  county  sources  made  it  desirable  to 
find  a  more  direct  line  from  Ashokan  reservoir  in  the  Catskill 
region  down  to  The  City.  Fortunately  the  previous  surveys  of 
the  sites  of  the  proposed  reservoirs  in  the  Catskill  mountains 
have  been  found  sufficiently  complete  for  the  purposes  of  this 
report,  wdth  but  a  small  amount  of  additional  work. 

The  aqueduct  line  presented  on  the  accompanying  map  has 
all  been  reconnoitered  in  the  field  by  engineers  in  the  employ 
of  your  Board  and  found  feasible.  It  is,  however,  probable 
that  closer  study  and  more  complete  surveys  will  reveal  here 
and  there  sections  where  the  line  can  be  improved  or  cheapened, 
or  where  some  relatively  small  change  of  location  will  cause  less 
disturbance  to  property  owners. 

Specific  Sources  Now  to  he  Considered. 

The  Commission  on  Additional  Water  Supply  recommended 
that  steps  be  taken  at  once  toward  the  building  of  structures 
sufficient  to  gather,  filter  and  convey  to  the  city  500  million 
gallons  daily  of  water  from  the  new  sources,  and  that  the  con- 
struction of  an  acjueduct  of  the  size  appropriate  to  convey  this 
quantity  be  started  immediately.  Whatever  new  data  have  come 
to  hand  since  the  investigations  of  that  Commission  relative  to 
the  rate  of  growth  of  the  several  boroughs  of  Greater  New  York 
on  which  the  above  conclusion  was  based  tend  only  to  emphasize 
this  conclusion,  and  no  reason  appears  for  lessening  the  size 
of  the  aqueduct,  although  the  sources  in  Dutchess  county  are 
withheld.  Everything  still  points  to  the  development  of  the  new 
supply  to  the  extent  of  at  least  five  hundred  million  gallons 
daily  by  adding  at  least  sufficient  Avater  from  other  sources  to 
compensate  for  these  Dutchess  county  streams,  and  the  provi- 
sion of  the  law  of  1005  for  the  supply  of  other  municipalities 
along  the  line  of  the  aqueduct  tends  also  to  forbid  any  diminu- 
tion of  the  size  of  the  w^orks,  and  as  the  details  of  the  work  are 
studied  it  may  be  found  advisable  to  increase  somewhat  this 
size.  There  are  sources  within  the  Catskill  mountains  which, 
combined,  are  sufficient  to  supply  even  more  than  five  hundred 
million  gallons  per  day. 

Your  Engineer,  after  conferences  with  the  consulting  en- 
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gineers,  recommends  that  the  new  main  aqueduct  be  continued 
all  the  Avay  from  tlie  main  distributing  reservoir  at  Hill  View 
up  to  Ashokan  reservoir,  of  a  suitable  size  for  the  delivery  there- 
from of  a  mean  annual  (juantity  equivalent  to  at  least  five 
hundred  million  gallons  daily,  and  that,  as  provided  in  chap- 
ter 723  of  the  Laws  of  1905.  immediate  application  be  made 
to  the  State  AVater  Supply  Commission  for  the  appropriation  of 
the  waters  of  the  following  named  sources  for  the  supply  of 
The  City  of  New  York.  viz. : 

Sources  to  Be  Appropriated  for  Xew  York  City. 

1.  Esopus  creek,  to  be  taken  at  a  point  near  Olive  Bridge. 

2.  Rondout  creek,  to  be  taken  at  a  point  near  Xapanoch ;  three 
small  streams  tributary  to  the  Rondout,  to  be  taken  as  shown 
on  the  map. 

3.  Schoharie  creek,  to  be  taken  at  a  point  near  Prattsville. 

4.  Catskill  creek,  to  be  taken  at  a  point  about  one  mile  north 
of  East  Durham ;  six  small  streams  tributary  to  aqueduct  from 
Catskill  creek  to  Ashokan  reservoir  to  be  taken  as  shown  on 
map. 

The  estimated  yield  of  these  sources,  under  most  favorable 
conditions  of  development,  with  dams,  reservoirs  and  connecting 
tunnels,  all  of  the  largest  reasonable  size,  so  that  the  impound- 
ing and  storing  of  flood  waters  may  be  of  the  greatest  prac- 
ticable  extent,  is  stated  in  the  table  following.  But  it  should 
be  remembered  that  these  estimates  while  carefully  made  are  in 
part  based  on  observations  of  rainfall  and  stream  gagings  with- 
in this  region  covering  less  than  a  single  year. 

From  reconnoissance  surveys  and  for  purpose  of  estimating 
cost,  it  appears  best  to  make  the  high-Avater  level  of  this  reser- 
voir 600  feet  above  tide.  Further  investigations  with  borings 
and  test  pits  at  dam  sites  may  demonstrate  an  elevation  of 
590  as  sufficient  and  more  readily  feasible. 
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JEsTiMATEi)  Yield  of  Proposed  Sources.  ^  . 

Gallons 
Daily. 

Esopus  watershed,  area  255  square  miles,  with  storage  near  out- 
let of  about  70  billion  gallons,  about   250,000,000 

Rondout  watershed,  area  131  square  miles,  with  storage,  in 

three  reservoirs,  of  about  20  billion  gallons,  about   98,000,000 

Three  small  watersheds  tributary  to  Rondout,  area  45  square 

miles,  about    27,000,000 

Schoharie  watershed,  area  228  square  miles,  with  storage, 
partly  in  Ashokan  reservoir,  of  about   45  billion  gallons, 

about    136,000,000 

Catskill  watershed,  area  163  square  miles,  with  storage  partly 

in  Ashokan  reservoir,  of  about  30  billion  gallons,  about.  .  .  .  100,000,000 

Six  small  watersheds,  tributary  to  aqueduct,  between  Catskill 
creek  and  Ashokan  reservoir,  combined  area  about  82  square 

miles,  about   49,000,000 

Total  available  yield  of  the  Catskill  sources,  exclusive 

of  (interstate)  Delaware  tributaries   660,000,000 


While  the  yield  of  the  Esopus  watershed  was  investigated 
with  much  detail  by  the  Commission  on  Additional  Water  Sup- 
ply, and  several  reservoir  sites  on  the  Esopus  were  studied,  the 
studies  of  the  maximum  amounts  of  storage  that  can  be  rea- 
sonably developed  on  the  Rondont,  Schoharie  and  Catskill  water- 
sheds were  not  made  in  great  detail  because  of  lack  of  time  and 
funds.  The  above  estimates  of  yield  of  these  several  water- 
sheds are  conditioned  on  storage  reservoir  construction,  and  each 
is  subject  to  revision.  But  from  the  surveys  already  made  it 
is  certain  that  the  sources  named  above  are  sufficient  to  supply 
fully  500,000,000  gallons  daily,  and  with  present  rate  of  growth 
and  use  continued,  it  is  certain  that  New  York  City  will,  within 
twenty-five  years,  need  substantially  all  the  water  that  these 
sources  can  supply  in  years  of  extremely  low  rainfall. 

It  is  proposed  to  construct  at  first  only  the  great  Ashokan 
reservoir,  and  to  build  this  of  the  largest  practicable  size,  de- 
ferring the  expenditure  on  development  of  the  other  sources 
until  such  date  as  the  growth  of  The  City  will  demand  them. 
Economy  requires  that  the  portions  of  the  aqueduct  that  are 
of  masonry  or  in  tunnel  be  constructed  of  full  size  from  the 
start,  and  that  it  all  be  located  with  reference  to  the  successive 
additions  of  the  other  sources.  Therefore,  a  comprehensive 
plan  for  the  development  of  all  the  Catskill  sources  mentioned 
above  must  be  provided  for  at  the  present  time. 

Now  that  it  has  been  prescribed  by  law  that  the  Fishkill 
and  Wappinger  and  Jansen  Kills  are  not  to  be  diverted,  more 
complete  surveys  of  the  Rondout,  Schoharie  and  Catskill  will 
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be  soon  undertaken  hy  your  En<^ineering  department.  The  pro- 
hibition of  more  than  a  single  reservoir  on  the  Esopus  (section 
3.  chapter  724,  Laws  of  1905),  as  also  the  early  requirement 
of  connection  to  the  Schoharie  and  Catskill  watersheds,  render 
it  desirable  that  Ashokan  reservoir  be  of  the  largest  practicable 
capacity. 

liyc  and  Kcnsko  Ecscrvoir. 

The  elimination  of  the  AVappinger  and  Fishkili  sources,  the 
consequent  more  direct  line  permitted  for  the  aqueduct  from 
Ashokan  reservoir  to  The  City,  and  the  greater  length  of  aque- 
duct between  equalizing  reservoirs,  also  rendered  necessary  by 
these  changes  from  the  plans  of  the  Commission  on  Additional 
Water  Supply  of  1902-1903.  causes  a  new  location  to  be  sougnt 
for  the  future  filtration  works,  and  makes  desirable  the  use  of 
Rye  pond  for  an  equalizing  storage  reservoir  at  the  down- 
stream end  of  the  main  aqueduct,  much  as  was  contemplated  in 
the  plans  of  G.  AY.  Birdsall.  Chief  Engineer  of  the  Depart- 
ment of  Water  Supply.  Gas  and  Electricity,  presented  in  1904. 

The  availability  of  Rye  pond  and  Kensico  reservoir  for  en- 
largement into  a  great  equalizing  reservoir,  has  long  been  ap- 
preciated. It  formed  an  important  part  of  a  plan  for  devel- 
oping the  Ten  ]\Iile  watershed  for  the  supply  of  Brooklyn,  made 
in  1895.  It  was  also  favorably  considered  in  the  report  of  John 
H.  Freeman,  Civil  Engineer,  to  the  Finance  Department,  in 
1900,  and  the  building  of  a  great  equalizing  reservoir  at  this 
point  has  been  recently  given  further  study  T\v  your  engineer- 
ing corps.  This  site  certainly  has  natural  advantages  pos- 
sessed by  no  other  for  the  building  of  a  great  reservoir  on  the 
line  of  the  aqueduct  sufficient  to  supply  The  City  for  many  days 
in  such  emergency  as  an  accident  anywhere  along  the  sixt.y- 
Tiine  miles  of  aqueduct  intervening  between  this  point  and 
Ashokan  reservoir,  and  thus  making  it  safe  to  rely  on  a  single 
aqueduct  for  the  entire  Catskill  supply.  This  large  storage 
would  also  be  of  great  value  in  permitting  the  water  to  be  shut 
out  of  the  main  aqueduct  for  a  week  or  more  at  a  time  for  the 
purpose  of  inspection,  repair  and  thorough  cleaning.  These 
studies,  so  far  as  completed,  show  that  the  best  and  most  rea- 
sonable development  of  storage  for  this  purpose  can  be  made 
by  a  dam  located  near  the  present  Kensico  dam  of  the  New 
York  Department  of  Water  Supply.  Gas  and  Electricity,  but 
much  higher,  so  that  the  water  line  of  the  proposed  reservoir 
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will  be  about  355  feet  above  mean  tide.  This  would  form  a 
reservoir  of  about  3.60  square  miles  area,  containing  25  bil- 
lion gallons,  or  fifty  days'  supply  at  500,000,000  gallons  daily, 
available  for  draft  above  the  inlet  to  the  aqueduct  leading  to 
the  several  boroughs.  A  suitable  site  for  a  filtration  plant  of 
500,000,000  gallons  daily  capacity  has  been  found  near  Scars- 
dale,  about  four  miles  south  from  Kensico  reservoir. 

Portions  to  he  First  Built. 

A  consideration  of  the  fortunate  excess  of  capacity  in  the 
present  Croton  aqueducts  above  the  yield  of  the  Croton  water- 
shed in  a  dry  year  is  important  at  this  time  in  planning  the 
portions  of  the  work  to  be  first  begun  and  first  completed. 

The  ''New"  Croton  aqueduct,  completed  15  years  ago,  when 
running  at  its  full  capacity,  can,  in  its  present  condition,  de- 
liver 295  million  gallons  per  day. 

The  ''Old"  Croton  aqueduct,  as  now  being  repaired,  can  be 
relied  on  to  convey  about  80  million  gallons  per  day,  or  both 
together  will  convey  about  375  million  gallons  per  day. 

It  is  probable  that,  by  making  some  structural  changes  in 
the  line  of  the  new  aqueduct,  so  that  it  could  be  run  under  the 
full  pressure  corresponding  to  the  level  in  Croton  lake,  it  could 
be  made  to  convey  a  still  larger  quantity.  In  years  of  ex- 
treme drought,  the  Croton  w^atershed  with  all  present  reser- 
voirs, including  the  great  new  reservoir  now  nearing  completion^ 
although  every  reservoir  should  be  drawn  to  the  bottom,  can  be 
prudently  relied  on  to  yield  not  more  than  300  million  gallons 
per  day. 

This  safe  yield  cannot  be  increased  by  the  construction  of 
additional  reservoirs  in  the  Croton  valley  to  much  in  excess 
of  325  million  gallons  per  day. 

The  consumption  of  Croton  water  has  already  averaged  for 
an  entire  month  318  million  gallons  per  day,  and  for  a  year 
292  million  gallons  i)er  day. 

For  ten  years  past  the  increase  each  year  has  been  at  the 
average  rate  of  14  million  gallons  per  day. 

Obviously,  therefore,  if  the  new  large  Catskill  mountain 
sources  can  be  made  available  and  an  aqueduct  completed  thence 
down  to  the  edge  of  the  Croton  watershed,  a  sufficient  quantity 
to  relieve  the  immediate  danger  of  water  famine  can  be  taken 
down  Croton  lake  and  through  the  two  existing  Croton  aque- 
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ducts.  Hence,  in  constructing  the  aqueduct,  attention  should  be 
first  given  to  that  portion  lying  between  the  Ashokan  reservoir 
and  the  Croton  Avatershed,  aggregating  54  miles  in  length. 

Hudson  River  Crossing. 

The  crossing  of  the  Hudson  river  by  the  500-million-gallon 
acjueduct  is  one  of  the  most  important  matters  for  immediate 
consideration,  and  borings  were  begun  recently  to  determine 
the  character  of  sub-strata  at  the  point  Avhere  the  surface  indi- 
cations give  the  greatest  promise  of  favorable  conditions.  The 
work  of  boring  is  now  in  progress. 

Studies  on  the  surface  of  the  ground  have  indicated  that  it 
will  be  feasible  to  locate  this  crossing  near  the  village  of  New 
Hamburg,  as  shown  by  the  accompanying  map. 

Either  one  of  several  types  of  river  crossing  may  be  made, 
according  to  the  character  of  the  bed  of  the  river  revealed  by 
the  borings. 

Hill  Vieiv  Reservoir. 

A  reservoir  at  this  point  was  strongly  recommended  in  the 
report  of  John  R.  Freeman,  C.  E.,  to  the  Finance  Department 
in  1900.  The  engineers  of  the  ^Merchants'  Association,  in  1899 
and  1900,  arrived  at  a  similar  conclusion.  This  site  was  again 
recommended  in  the  report  of  the  Burr-Hering-Freeman  Com- 
mission in  1903.  and  definite  plans  for  its  development  and  the 
type  of  construction  to  be  employed  were  presented  in  that  re- 
port. While  the  construction  of  a  great  reservoir  at  Rye  and 
Kensico,  as  now  recommended,  will  permit  a  smaller  expenditure 
at  Hill  View  in  the  immediate  future,  it  is  the  belief  of  your 
Engineer  that  the  entire  Hill  View  site,  as  contemplated  by  the 
reports  above  mentioned,  comprising  in  all  about  325  acres,  and 
the  site  for  the  filtration  plant  near  Scarsdale,  should  be  imme- 
diately secured. 

Connections  to  Distribution  System. 

Since  evidently  the  matter  of  first  importance  is  to  secure 
the  most  available  sources  of  supply  and  to  plan  the  more  diffi- 
cult portions  of  the  aqueduct  for  bringing  this  water  to  The 
City,  and  particularly  to  design  those  portions  of  the  work 
which  will  require  the  longest  time  for  their  construction,  but 
little  opportunity  has  yet  been  found  for  planning  these  sev- 
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eral  lines  of  distributing  aqueducts  or  conduits  for  delivering  the 
new  supply  to  the  several  boroughs.  It  is  obvious  from  a  study 
of  the  map  and  from  the  inspection  of  the  ground  already  made 
by  the  Engineers  of  your  Board,  that  these  distributing  lines 
present  no  uncommon  difficulties.  A  tunnel  of  200,000,000  gal- 
lons daily  capacity,  across  the  East  river,  with  a  connection 
suitable  for  delivering  100  million  gallons  daily  to  Brooklyn, 
has  been  in  part  studied  out,  and  is  shown  on  the  accompanying 
map,  ending  in  Forest  Park ;  a  line  suitable  for  delivery  of  about 
20  million  gallons  to  Staten  Island  by  way  of  Brooklyn  has  also 
been  reconnoitered,  and  the  approximate  location  is  sho^^^l  on 
the  map.  It  is  possible  that  studies  made  more  in  detail  will 
indicate  some  modification  of  this  line  to  be  advisable,  and  the 
precise  form,  dimensions  and  locations  best  adapted  for  the  pro- 
posed terminal  reservoirs  of  the  aqueduct  system  in  Brooklyn 
and  on  Staten  Island,  remain  as  subjects  for  further  study. 
The  main  distributing  lines  from  Hill  View  reservoir  to  the 
boroughs  of  ^Manhattan,  Queens  and  The  Bronx  are  matters 
for  later  consideration. 

Special  Needs  of  BrooMyn. 

With  the  legal  restrictions  and  the  limitations  that  surround 
large  construction  work  for  The  City  of  New  York,  it  now  ap- 
pears probable  that  even  with  the  most  vigorous  beginning  and 
the  most  rapid  progress,  from  five  to  eight  years  must  elapse 
before  water  from  the  new  source  can  be  delivered  into  Croton 
lake,  and  thence  to  Manhattan,  Brooklyn  and  the  other  bor- 
oughs. Although  the  boroughs  of  ^Manhattan  and  The  Bronx, 
being  more  directly  on  the  line  of  the  aqueduct  that  will  end 
in  Brooklyn  and  Richmond,  will,  therefore,  be  naturally  the 
first  to  be  benefited,  it  must  be  recognized  that  the  present  needs 
of  Brooklyn  are  even  more  pressing  than  the  needs  of  ^Manhattan, 
and  they  have,  therefore,  already  engaged  the  attention  of  your 
Engineers.  The  water  shortage  in  Brooklyn  during  the  past 
season  is  almost  without  precedent  in  the  histor}^  of  a  large 
American  city.  The  consumption  so  outran  the  supply  that 
there  were  hours  in  the  day  and  even  days  at  a  time  when 
houses  on  upper  levels  are  said  to  have  been  deprived  of  a 
public  water  supply.  In  the  course  of  this  shortage  resort 
was  of  necessity  had  to  the  throttling  -  of  gate  valves  in  street 
distributing  pipes  to  lessen  the  pressure  and  choke  the  draft. 
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so  that  ill  many  parts  of  The  City  water  could  not  be  drawn  in 
the  upper  stories  of  dwellings  during  the  working  hours  of  the 
day.  This  throttling  of  water  gates  invites  a  conflagration 
hazard  which  is  not  pleasant  to  dwell  upon. 

From  the  investigations  and  report  of  the  Burr-Hering-Free- 
man  Commission,  it  appears  plain  that  if  the  present  rate  of 
increase  in  consumption  continues.  Brooklyn  cannot  be  prop- 
erly asked  to  wait  for  the  new  supply  from  the  north. 

From  the  studies  of  the  ground-water  supply  presented  in 
the  report  of  John  R.  Freeman.  Civil  Engineer,  to  Bird  S. 
Coler,  Comptroller,  in  the  year  1900.  avid  particularly  from 
the  more  elaborate  investigation  of  the  Long  Island  underground 
sources  made  by  the  Burr-Hering-Freeman  Commission,  it  is 
plain  that  the  additional  sources  most  cpiickly  available  for  re- 
lieving the  great  need  of  Brooklyn  for  more  water,  are  to  be 
found  on  Long  Island,  and  no  effort  should  be  spared  to  make 
all  those  sources  available.  Nevertheless,  Brooklyn  must  also 
be  in  part  supplied  from  the  Catskill  sources,  and.  as  already 
mentioned,  a  branch  acpieduct  for  this  purpose  is  shown  on 
the  accompanying  map. 

Your  Engineering  department  has  already  begun  studies  di- 
rected toward  the  further  exploration  of  the  deep  underground 
sources  of  Long  Island,  and.  purely  as  a  matter  of  obvious  and 
prompt  relief  as  well  as  of  good  engineering,  regardless  of  pres- 
ent legislative  limitations,  feels  it  incumbent  as  a  matter  of  en- 
gineering to  record  the  fact  that  while  Brooklyn  should  be 
given  connections  to  the  new  suppl}^  from  the  north  with  all 
possible  promptness,  this  relief  is  probably  eight  years  off.  and 
that  its  quickest  and  cheapest  source  of  relief  is  in  the  ground- 
waters of  Long  Island — fjarticularly  those  of  the  region  farther 
to  the  east  than  that  yet  drawn  upon  for  tlie  City  supply.  From 
these  more  easterly  sources  a  large  snri)lus  that  now  runs  to 
waste  into  the  sea  could  be  taken  for  the  use  of  Brooklyn,  Queens 
and  Richmond  without  real  injury  to  the  local  communities, 
and  it  would  for  a  long  future  rcnnain  one  of  the  cheapest  and 
purest  sources,  too  valuable  to  be  disregarded,  even  after  water 
from  the  Catskill  sources  is  delivered  to  Brooklyn  and  Queens. 

Fortunately  the  structures  required  for  securing  this  ground- 
water and  delivering  it  into  Brooklyn  are  of  a  simple  character, 
permitting  very  rapid  construction  and  therefore  early  relief, 
providing  existing  complications  can  be  met  and  overcome. 
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Borough  of  Bichmond. 

Purely  as  an  engineering  problem,  the  cheapest  and  most 
available  source  for  relieving  the  urgent  needs  of  the  Borough 
of  Richmond  would  be  water  from  New  Jersey,  but  with  this 
withheld  by  questions  of  interstate  law,  recourse  must  be  had 
to  bringing  the  water  across  from  the  Borough  of  Brooklyn 
in  a  deep  tunnel  or  submerged  pipes,  while  on  land  the  con- 
duit would  consist  of  a  single  48-inch  main  laid  in  the  streets, 
diverging  from  the  end  of  the  tunnel  under  the  East  river,  as 
shown  on  the  map.  On  favorable  high  ground  on  Staten  Island 
a  terminal  reservoir  would  be  built  giving  sufficient  storage  to 
tide  over  an  accident.  The  needs  of  Staten  Island  require  that 
this  terminal  reservoir  and  a  portion  of  this  conduit  should  be 
constructed  in  the  near  future  sufficient  to  connect  with  the 
distribution  mains  of  the  present  or  prospective  ground-water 
supply  to  Brooklyn,  thus  bringing  relief  several  years  earlier 
than  the  completion  of  the  acpieduct  from  the  Catskills. 

Urgency  for  Rapid  Progress. 

It  is  unnecessary  to  dwell  at  this  time  on  the  necessity  of  an 
additional  supply  except  for  the  purpose  of  emphasizing  its 
great  urgency  and  the  danger  that  The  City  incurs  from  a  water 
famine  in  the  years  intervening  before  any  large  new  supply 
can  be  delivered.  This  great  urgency  demands  a  most  vigorous 
prosecution  of  the  work  and  calls  for  a  more  elaborate  organ- 
ization, with  department  engineers  who  should  be  men  of  larger 
experience  and  higher  skill  for  separate  branches  of  the  work 
than  would  perhaps  be  called  for  if  it  were  allowable  to  carry 
on  the  work  of  construction  in  this  wide  range  of  territory  with 
greater  deliberation.  Each  main  division  of  this  work  extend- 
ing over  140  miles  of  territory,  from  the  head  of  Ashokan 
reservoir  to  the  terminal  reservoir  on  Staten  Island,  requires 
the  undivided  attention  of  an  engineer  capable  of  deciding  im- 
portant fiuestions  in  the  field  and  meeting  many  emergencies 
as  they  arise.  With  proper  organization,  the  most  vigorous  and 
rapid  prosecution  of  the  work  need  add  1)ut  little  to  its  cost, 
and  indeed  it  is  possible  there  may  be  on  the  wliole  a  saving 
due  to  lessening  the  interest  charges  on  the  expenditure  during 
the  period  of  construction  before  the  structures  are  put  into  use. 

The  estimated  cost  of  constructing  Ashokan  reservoir  and  an 
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aqueduct  of  500  million  gallons  daily  (•a])a('ity  from  this  ])oint 
to  Hill  View  reservoir,  including  the  Rye  pond  development,  to- 
gether with  a  conduit  of  100  million  gallons  daily  capacity  from 
Hill  View  reservoir  to  Brooklyn,  with  a  terminal  at  Forest 
Park,  and  a  pipe  line  of  20  million  gallons  daily  capacity  to 
the  Borough  of  Richmond,  as  shown  on  the  map,  is  $112,092,000. 
This  will  ensure  the  delivery  of  250  million  gallons  per  day  to 
Hill  View,  of  which  100  million  gallons  per  day  will  go  to  the 
Boroughs  of  Brooklyn  and  Richmond. 

The  expenditure  of  this  sum  of  money  will  extend  over  a 
number  of  years,  and  the  amount  to  be  expended  each  year  is 
estimated  as  follows : 


First  year    $2,000,000  00 

Second  year    9.000,000  00 

Third  year    16,000,000  00 

Fourth  year    20,000,000  00 

Fifth  year    20,000,000  00 

Sixth  year    16,000,000  00 

Seventh  year    10,000.000  00 

Eighth  year    9,000,000  00 

Ninth   year    7,000,000  GO 

Tenth  year   3.000,000  00 


The;  additional  250  million  gallons  daily  necessary  to  pro- 
vide the  full  capacity  of  the  aqueduct  will  be  furnished  later 
from  Rondout.  Schoharie,  and  possibly  also  the  Catskill  water- 
sheds at  an  additional  expenditure,  including  filtration,  of  about 
$49,765,000.  This  estimate  is  shown  in  more  detail  in  the  at- 
tached table. 

Conclusions. 

1.  The  Catskill  mountain  watersheds  are  the  most  available, 
the  best  and  the  cheapest  from  which  to  obtain  a  proper  ad- 
ditional supply  of  water  for  The  City  of  New  York. 

2.  The  order  of  development  of  these  sources  should  be  Esopus, 
Rondout,  Schoharie  and  Catskill. 

3.  The  Borough  of  Brooklyn  should  look  for  immediate  re- 
lief from  the  water  famine  conditions  existing  to  the  water  col- 
lected and  stored  in  the  sands  of  Long  Island  and  should  use 
every  effort  to  make  these  sources  available. 

4.  To  insure  an  addition  at  the  earliest  possible  time  of  some 
80  to  150  million  gallons  per  day  to  the  safe  available  Croton 
supph^,  work  should  be  concentrated  on  the  location  and  con- 
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struetion  of  the  aqueduct  from  the  Croton  watershed  to  Ashokan 
reservoir  and  the  construction  of  Ashokan  reservoir. 

Respectfully  submitted, 

J.  WALDO  SMITH, 

Chief  Engineer. 

I  have  given  careful  study  to  the  subject  matter  of  the  above 
report  and  concur  fully  in  the  statements  and  conclusions  pre- 
sented above,  t 

JOHN  R.  FREEMAN, 
Consulting  Engineer. 

APPROXIMATE  ESTIMATE  OF  COST. 
Ashokan  Reservoir — Flow  Line  at  Elevation  600. 


1.  Olive  Bridge  dam   $5,024,000  00 

2.  Beaver  Kill  dam   1,604,000  00 

3.  Spillway    042,000  00 

4.  West  dike    1,143,000  00 

5.  East  dike    1,814,000  00 

0.  West  Hurley  dike    848,000  00 

7.  Woodstock  dike   164,000  00 

8.  Glenford   dike  '   228,000  00 

9.  Stony    creek    dik^;   2o,0u0 

10.  Gatehouses  and  connections   250,000  00 

11.  Connecting  channel  and  spillway  channel   510,000  0^ 

12.  Clearing    276,000  00 

13.  Stripping  surface  soil   *$5, 250,000  00 

14.  Relocation  of  40  miles  of  highway  and  14  miles  of  rail- 

road, bridge  across  reservoir  and  purchase  of  buildings 

and  15,000  acres  of  land   5,290,000  00 

15.  Twenty-four  miles  of  boundary  walls   76,000  00 

16.  Damage  to  water  power,  business,  etc   950,000  00 

17.  Sanitary  and  turbidity  precautions   220,000  00 


$24,314,000  00 

Plus  20  per  cent,  for  engineering  and  contingencies   4,863,000  00 


**$29,177,000  00 


fTwo  of  the  consulting  engineers  of  the  Board,  William  II.  Burr  and  Fred- 
eric P.  Stearns,  being  also  members  of  the  Board  of  Consulting  Engineers  ot 
the  Isthmian  Canal  Commission,  are  at  present  on  the  Isthmus.  Before  their 
departure,  however,  the  contents  of  tliis  report  were  outlined  to  them,  and 
they  took  part  in  the  conferences  in  which  the  scheme  was  determined.  Their 
approval  is  indicated  by  their  signatures  on  the  map,  which  embodies  the  main 
features  of  the  report. 

♦Detailed  sampling  and  chemical  analyses  will  determine  extent  of  this  work 
and  whether  it  is  necessary. 

* ''Provides  for  additional  storage  with  flow  line  40  feet  above  that  pi'o- 
posed  by  the  Burr-IIering-Freeman  Commission. 
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Aqueduct — Asiiokan   Reservoir  to  Hill  View  Reservoir, 
500,000,000  Gallons  Capacity. 

Ashokan  reservoir  to  Esopus  valley,  4  miles — 

2  miles  of  tunnel   $1,373,000  00 

2  miles  of  cut-and-covci-   893,000  00 

Esopus-Rondout  section,  7  miles — 

7  miles  of  tunnel   3,696,000  00 

Rondout  valley  to  Marlboro,  16^/2  miles — 

3  miles  of  tunnel    $2,059,000  00 

6  miles  of  cut-and-cover   2,679,000  00 

SVz    miles  of  cut-and-covor   1,490,000  00 

21^   miles  of  cut-and cover   930.000  00 

1%  miles  of  steel  pipe  lino   804,000  00 

Marlboro  to  Fishkill  mountain,  8  miles— 

2  miles  of  tunnel    1,214,000  00 

6  miles  of  tunnel   3,168,000  00 

Fishkill  mountain  to  Croton  watershed,  231/4  miles — 

7  miles  of  tunnel   4, SO."), 000  00 

12  miles  of  cut-and-cover   4,961.000  00 

414  miles  of  steel  pipe  line   1,952,000  00 

Croton  watershed  to  Kensico  reservoir.  914  miles — 

2  miles  of  tunnel   $1,373,000  00 

514   miles  of  cut-and-cover   2,170.000  00 

1  mile  of  steel  pipe  line   784,000  00 

1  mile  of  steel  pipe  line   459,000  00 

Kensico  reservoir  to  Hill  View  reservoir.  14  miles — 

6  miles  of  cut-and-cover   2.480,000  00 

8  miles  of  steel  pipe  line   4.900,000  00 

26  connecting  chambers    338,000  CO 

6  overflows    120,000  00 

Telephone  line,  including  operation  and  maintonanco  during 

construction    100,000  00 

Meters  and  connections    100,000  00 

Right-of-way  and  shaft  sites   1,129,000  00 


$43,977,000  00 

Plus  20  per  cent,  for  engineering  and  contingencies   8,795,000  00 


$52,772,000  00 
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The  length  of  this  line  is  divided  as  follows : 

Miles. 

Tunnel  on  hydraulic  gradient   14 

Tunnel  below  hydraulic  gradient    15 

Cut-and-cover    work    87 

Steel  pipe  line   16 


Total  length    82 


Kensico  Reservoir — Flow  Line  at  Elevation  355. 

1.  Valhalla  dam    $3,420,000  00 

2.  Dikes   359,000  00 

3.  Gate-houses  and   connections   300,000  00 

4.  Clearing    45,000  00 

5.  Stripping  surface  soil    *900,000  00 

6.  Relocation  of  16  miles  of  highway,  bridges  across  x'eser- 

voir,  and  purchase  of  land  and  buildings   5,510,000  00 

7.  Twenty  miles  of  boundary  walls   65,000  00 


$10,599,000  00 

Plus  20  per  cent,  for  engineering  and  contingencies   2,120,000  00 


$12,719,000  00 


Hill  View  Reservoir — Flow  Line  at  Elevation  295. 

1.  Construction   of  uncovered  reservoir,  600  million  gallons 

capacity,  with  provision  for  future  extension   $3,400,000  00 

2.  Purchase  of  property  with  view  to  future  extension  of  res- 

ervoir to  total  capacity  of  2,030  million  gallons   2,600,000  00 


$6,000,000  00 

Plus  20  per  cent,  for  engineering  and  contingencies   1,200,000  00 


$7,200,000  00 


Aqueduct — Hill  View  Reservoir  to  Forest  Park,  Queens, 
100,000,000  Gallons  Capacity. 

1.  IV2  miles  of  tunnel  for  East  river  crossing   $792,000  00 

2.  16  miles  of  steel  pipe  line   2,778,000  00 

3.  Purchase  of  land  for  shaft  sites,  etc   50,000  00 


$3,620,000  00 

Plus  20  per  cent,  for  engineering  and  contingencies   724,000  00 


$4,344,000  00 


♦Detailed  sampling  and  chemical  analyses  will  determine  extent  of  this  work 
and  whether  it  is  necessary. 
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Estimated  cost  of  constructing  Ashokan  reservoir  and  an 
aqueduct  of  five  hundred  million  gallons  daily  capacity  from 
this  point  to  Hill  View  reservoir,  including  the  Rye  pond 
development,  together  with  a  conduit  of  one  hundred  million 
gallons  daily  capacity  from  Hill  View  reservoir  to  the  Boroughs 
of  Brooklyn  and  Richmond: 


1.  Ashokan  reservoir    $20,177,000  00 

2.  Aqueduct  to  Hill  View  reservoir   52,772,000  00 

o.    Kensico  reservoir   12,719,000  00 

4.  Hill   View  reservoir   7,200,000  00 

5.  Aqueduct  to  Forest  Park,  Queens   4,344,000  00 

6.  Conduit  from  Brooklyn  to  Richmond   5,880,000  00 


Total    $112,092,000  00 


This  estimate  includes  20  per  cent,  allowed  for  engineering 
and  contingencies. 

To  furnish  the  additional  two  hundred  and  fifty  million  gal- 
lons per  day  necessary  to  develop  the  full  capacity  of  the  main 
aqueduct  the  Rondout  and  Schoharie  watersheds  will  be  drawn 
upon,  and  the  additional  expenditure,  including  filtration  of 
the  entire  supply  of  five  hundred  million  gallons  daily,  will  be: 


Rondout  development    $12,099,000  00 

Schoharie  development    11,847,000  00 

Filtration  plant  at  Scarsdale   17,525,000  00 


$41,471,000  00 

Plus  20  per  cent,  for  engineering  and  contingencies   8,294,000  00 


$49,765,000  00 

Total  Cost  of  Completed  AYorks  of  Five  Hundred  Million  Gal- 
lons Daily  Capacity. 


Cost  of  development  of  first  two  hundred  and  fifty  million 

gallons   $112,092,000  00 

Cost  of  development  of  second  two  hundred  and  fifty  million 

gallons    49,765,000  00 


$161,857,000  00 
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APPENDIX  C. 

LETTER  FROM  BOARD  OF  WATER  SUPPLY  TO  :\IUNIC- 
IPAL  CIVIL  SERVICE  COMMISSION  REQUEST- 
ING EXEMPT  POSITIONS  IN  REAL 
ESTATE  BUREAU. 

May  14tli,  1906. 

Hon.  Municipal  Civil  Service  Commissioners  of  The  City  of 
New  York. 

Gentlemen : — 

Chapter  724  of  the  Laws  of  1905,  and  as  amended  by  Chapter 
314  of  the  Laws  of  1906,  provides  for  a  Board  of  Water  Supply ; 
for  the  acquisition  of  real  estate,  and  for  the  construction  of  a 
new  system  of  water  supply.  An  examination  of  this  Act  shows 
the  following  provisions: 

Section  1.  The  Board  shall  also  have  power  to  select 
and  appoint  a  secretary  ,  and  such  engineers.  *  * 
stenographers,  clerks  and  employees  as  may  be  neces- 
sary, and  to  fix  their  compensation,  and  in  addition -to 
the  powers  hereinafter  specifically  conferred  shall  have 
such  further  powers  as  may  be  requisite  to  the  efficient 
performance  of  the  duties  imposed  upon  it  by  this  Act. 

Sec.  2.  It  shall  be  the  duty  of  the  Board  to  proceed 
immediately  and  with  all  reasonable  speed,  to  ascertain 
what  sources  exist  and  are  most  available,  desirable  and 
best  for  an  additional  supply  of  pure  and  wholesome 
water  for  The  City  of  New  York. 

Sec.  5.    After  the  approval    *    *    *    of  a  final  map, 

*  *  ^-^  plans  *  *  *  I'pon  these  maps  there  shall 
be  laid  out  and  immbered  the  various  parcels  of  real 
estate  on,  over  or  through  which  the  same  are  to  be  con- 
structed and  maintained,  or  which  may  be  necessary  for 
the  prosecution  of  the  work  authorized  by  this  Act. 

*  *  ^  r£YiQ  said  sections  shall  be  determined  and  de- 
cided upon  previous  to  the  appointment  of  the  commis- 
sioners as  hereinafter  provided  for,    *    *  ^ 
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Sec.  12.  *  *  They  shall  view  the  real  estate  laid 
down  oil  said  maps  and  shall  hear  the  proofs  and  alle- 
gations of  any  owner,  lessee,  or  other  person  in  any  way 
entitled  to  or  interested  in  said  real  estate  or  any  part 
or  parcel  thereof.  "  *  shall  Avithout  unnecessary 
delay,  ascertain  and  determine  the  just  and  equitable 
compensation  which  ought  justly  to  be  made  b}^  The  City 
of  New  York  to  the  owners  or  the  persons  interested  in 
the  real  estate  sought  to  be  acquired  or  affected  by  said 
proceedings,  including  just  and  eciuitable  compensation 
to  the  owner  of  any  leasehold  taken  or  affected  in  this 
proceeding. 

See.  23.  *  *  shall  have  power  at  any  time 
*  ^  ^  to  appoint  other  commissioners  *  *  *  may 
at  any  time  remove  any  of  said  commissioners  of  appraisal 
who.  in  its  judgment,  shall  be  incapable  of  serving  or 
who  shall  for  an}^  reason  in  its  judgment  be  an  unfit 
person  to  serve  as  such  commissioner. 

The  above  citations  relate  to  the  appointment,  powers  and 
duties  of  commissioners  of  appraisal,  and  together  wdth  other 
sections  of  the  Charter,  provide  how  property  may  be  acquired 
through  that  channel.  It  is  not  intended,  however,  that  prop- 
erty should  be  acquired  primarily  in  that  manner,  for  there  is 
a  provision  that  the  Board  of  "Water  Supply  may  acquire  prop- 
erty by  direct  purchase  to  enable  The  City  to  save  the  expense 
of  condemnation  proceedings.  The  saving  w^ould  be  the  dif- 
ference in  interest  between  the  6%  chargeable  against  The  City 
upon  the  appointment  of  the  commissioners  of  appraisal  and 
the  4%  which  The  City  pays  for  borrowed  money  to  enable  it 
to  pay  cash,  as  provided  for  in  the  Act.  if  the  property  is  ac- 
quired by  direct  purchase;  and  the  additional  expense  of  con- 
demnation proceedings,  such  as  court  fees,  compensation  to  the 
commissioners,  etc. 

Section  24.  The  Board  of  AVater  Supply,  subject  to 
the  approval  of  the  Board  of  Estimate  and  Apportion- 
ment of  The  City  of  New  York  may  agree  luith  the  owners 
and  persons  interested  in  any  real  estate  laid  down  on 
said  maps  as  to  the  amount  of  compensation  to  be  paid 
to  such  owners  or  persons  interested  for  the  taking  or 
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using  and  occupying  such  real  estate.  And  in  case  any 
said  real  estate  shall  be  owned,  occupied  or  enjoyed  by 
the  people  of  this  State,  or  by  any  county,  town  or  school 
district  within  this  State,  such  rights,  titles,  interests  or 
properties  may  be  paid  for  upon  agreement  respectively 
with  the  commissioners  of  the  land  office,  who  shall  act 
for  the  people  of  the  State,  with  a  chairman  and  a  majority 
in  numbers  of  the  board  of  supervisors  of  any  county 
who  shall  act  for  such  county,  and  with  the  supervisor 
and  commissioner  of  highways,  of  any  town  who  shall 
all  act  for  such  town,  and  with  the  trustees  of  any  scnool 
district,  who  shall  act  for  such  district.  The  commis- 
sioners of  the  land  office  shall  have  power  to  grant  to 
the  said  City  any  real  estate  belonging  to  the  people  of 
this  State,  which  may  be  required  for  the  purposes  in- 
dicated in  this  act,  on  such  terms  as  may  be  agreed  on 
between  them  and  the  said  Board  of  Water  Supply, 
always,  however,  reserving  and  maintaining  the  rights 
of  the  people  and  riparian  o^^^lers  to  go  to  the  water  at 
any  point  to  w^iich  the  same  may  be  drawn ;  and  if  any 
real  estate  of  any  county,  town  or  school  district  is  re- 
quired by  The  City  of  New  York  for  the  purposes  ^f 
this  Act,  the  majority  of  the  board  of  supervisors  acting 
for  such  county,  or  the  supervisors  of  any  such  town, 
with  the  commissioners  of  highways  therein  acting  for 
such  town,  or  the  trustees  of  any  school  district  acting 
for  such  district,  may  grant  or  surrender  such  real  estate 
for  such  compensation  as  may  be  agreed  upon  between 
such  officers  respectively  and  the  Board  of  Water  Supply. 

Sec.  33.  The  Comptroller  of  The  City  of  New  York 
is  hereby  authorized  and  directed  to  raise  from  time  to 
time  by  the  issuance  of  corporate  stock  of  The  City  of 
New  York,  in  addition  to  the  amount  which  he  is  now 
authorized  to  raise  for  such  purposes,  such  sums  of 
money  as  shall  be  sufficient  to  pay  for  the  salaries  of 
the  Board  of  Water  Supply  and  their  subordinates,  and 
for  any  real  estate,  or  for  the  extinguishment  of  any 
right,  title  or  interest  therein  acquired,  and  all  damages 
appraised  to  persons  interested  therein        *  * 

Sec.  35.  The  City  of  New  York  is  hereby  required  to 
build  and  construct  such  highways  and  bridges  as  may 


OF  THE  CITY  OF  NEW  YORK 


159 


be  made  necessary  by  the  construction  of  any  reservoir 
under  this  Act.  and  to  repair  and  forever  maintain  such 

additional  liiLiinvay  1)ridges;         *  * 

Sec.  39.  Keal  estate  acquired  under  the  provisions 
of  this  Act  shall  be  taxable  in  the  counties  and  taxation 
districts  in  which  such  real  estate  is  situated. 

Sec.  42.  In  case  any  person  owning  private  property 
not  actually  taken  or  i)roposed  to  be  taken  under  the 
provisions  of  this  Act.  but  which  will  in  his  opinion  be 
damaged  by  proceedings  taken  or  proposed  to  be  taken 
thereunder,  the  Board  of  AYater  Supply  may  agree  with 
such  person  as  to  the  amount  of  such  damages,    *    *  * 

Chapter  725.  Laws  of  19U5.  further  provides: 

Section  7.  Any  natural  lake  or  any  reservoir  that 
may  hereafter  be  used  or  built  or  constructed  by  The  City 
of  New  York  for  the  purpose  of  water  supply,  under 
any  general  or  special  act  may  be  used  by  the  public 
for  the  purpose  of  boating  as  hereafter  provided,  cutting 
ice  and  fishing.  *  *  *  It  shall  be  lawful  for  The  City 
of  New  York  to  permit  the  use  of  boats  and  boating  on 
said  lakes  and  reservoirs  by  granting  permits  to  the 
o^^'nel^  of  said  boats  and  prescribing  rules  and  regula- 
tions for  the  proper  use  thereof. 

Chapter  814.  Laws  of  1906.  amending  Section  35  of  Chapter 
724.  Laws  of  1905.  provides : 

It  shall  be  the  duty  of  the  Board  of  Water  Supply  of 
The  City  of  New  Y'ork  to  provide  proper  police  protec- 
tion to  the  inhabitants  of  the  localities  in  which  any 
work  may  be  constructed  under  the  authority  of  this 
Act  and  during  the  period  of  construction,  against  the 
acts  or  omissions  of  persons  employed  on  such  works  or 
found  in  the  neighborhood  thereof:  and  to  that  end  the 
said  Board  is  hereby  authorized  and  required  to  appoint 
a  sufficient  number  of  persons  to  adequately  police  the 
said  localities  for  the  said  periods. 

To  sum  up  the  duties  devolving  upon  the  Board  of  Water 
Supply,  the  Civil  Service  Commission  will  therefore  find,  that 
in  addition  to  other  duties  heretofore  referred  to  in  previous 
communications,  the  Board  is  required  to  establish  a  Real 
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Estate  Bureau  in  order  to  carry  out  the  provisions  and  to  per- 
form the  duties  above  set  forth,  and  is  given  the  necessary 
authority  to  appoint  such  employees,  to  define  their  duties  and 
to  fix  their  compensation  as  is  required  for  the  work  of  this 
bureau. 

At  a  meeting  held  on  IMay  12th.  lf)OG,  the  Board  of  Water 
Supply  decided  that  it  would  ])e  necessary  for  the  immediate 
and  proper  execution  of  the  duties  called  for  in  acquiring  real 
estate  and  personal  property  and  caring  for  the  same,  construct- 
ing and  maintaining  highways  and  bridges  and  policing  the 
work,  to  request  the  necessary  Civil  Service  authorities  to 
exempt  from  competitive  examinations  the  following  positions 
in  the  Real  Estate  Bureau : 

(1)  One  chief  or  superintendent  of  Real  P^state  Bureau. 

(2)  Four  confidential  appraisers  and  adjusters. 

(3)  One  custodian  of  confidential  archives. 

The  Board  respectfully  sul)mits  the  following  reasons  for  the 
exemption  from  all  examinations  of  the  above  ]^ositions: 

One  Chief  or  S^upcri nioidcnt  of  l\ral  Estate  Bureau. 

This  officer  is  to  be  a  man  in  whom  the  Board  must  place 
complete  reliance  for  the  ]n'actical  execution  of  the  duties  im- 
posed l)y  the  Act  and  the  supc^-vision  of  real  estate  and  prop- 
erty acquired  by  the  Act. 

Members  of  the  Board  of  Water  Supply  request  that  thej^ 
136  allowed  this  exemption  from  competitive  examination,  as 
it  is  their  desire  to  fill  this  position  after  investigating  the  char- 
acter and  capabilities  of  different  men  competent  to  fill  so  con- 
fidential and  important  a  position.  The  responsible  and  con- 
fidential interests  involved  are  so  great  that  the  position  must 
go  to  a  man  in  whom  the  Board  has  utmost  confidence,  and 
who  holds  his  position  at  the  will  of  the  Board. 

Appraisers  and  Adjusters. 

In  the  appointment  of  appraisers  and,  adjusters,  it  is  intended 
to  select  in  this  ])articnlar  line  of  work  men  who  have  achieved 
reputation  and  position  in  j^articular  localities,  in  whom  im- 
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plicit  confidence  may  be  reposed,  not  only  by  the  Board  itself, 
but  by  the  inhabitants  of  the  territory  in  which  property  is 
to  be  acquired.  The  men  emi)loyed  by  the  Board  as  appraisers 
and  adjusters  are  not  intended  to  ])e  permanently  employed, 
but  Avill  be  on  seme  sort  of  annual  retainer  and  their  attend- 
ance possibly  required  one  or  two  days  a  Aveek  or  when  other- 
wise specifically  ordered  hy  the  Board  of  AVater  Suppty.  At 
other  times  the  appraisers  and  adjusters  will  be  employed  in 
their  private  business,  as  it  is  neither  desired  nor  deemed  pos- 
sible to  employ  economically  the  service  of  the  men  desired  to 
act  as  appraisers  and  adjusters  all  the  time. 

It  is  prcposed  to  divide  the  Real  Estate  Bureau  into  four 
departments,  one  appraiser  and  adjuster  to  each  department 
to  be  employed  as  needed  and  located  as  the  Board  may  de- 
termine. 


In  the  acquiring  of  property  by  agreement,  it  is  important 
in  the  preliminary  stages  that  the  records  of  ownership,  de- 
scription of  property  and  data  relating  to  each  parcel  of  real 
estate  to  be  acquired  should  be  considered  as  confidential  in- 
formation, accessible  only  to  the  Board  of  AYater  Supply  itself 
and  the  Chief  or  Superintendent  of  the  Real  Estate  Bureau 
or  its  designated  agents.  The  detail  work,  however,  will  have 
to  be  attended  to  by  a  man  in  whom  implicit  confidence  can  be 
reposed  and  who  can  be  removed  at  will  in  the  judgment  of 
the  Board  of  AYater  Supply  itself,  and  who  will  be  held  re- 
sponsible for  the  custody  of  these  confidential  archives. 

The  Board  requests  that  the  above  designated  positions  be 
exempted,  and  that  action  be  taken  on  this  matter  as  speedily 
as  possible  in  order  that  the  Board  of  AVater  Supply  may 
organize  the  Real  Estate  Bureau  and  carry  out  the  directions 
of  the  statute,  which  calls  for  immediate  action  on  the  part  of 
the  Board. 


0)ie  Custodian  of  Covfidenfial  Archives. 


Res])ect fully  yours. 


(Signed) 
(Signed) 
(Signed) 


J.  EDAVARD  SIAIMOXS, 
CHARLES  N.  CHADAYICK, 
CHARLES  A.  SHAAY, 


Commissioners,  Board  of  ^Vatcr  Supply. 
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APPENDIX  D. 

LETTER  FROM  MUNICIPAL  CIVIL  SERVICE  COMMIS- 
SION TO  BOARD  OF  WATER  SUPPLY  REGARD- 
ING EXEMPT  POSITIONS  IN  REAL 
ESTATE  BUREAU. 

Municipal  Civil  Service  Commission  of  The  City  of  New  York, 
299  Broadway,  11th  Floor. 

New  York,  May  24,  1906. 

Hon.  Commissioners  of  Water  Supply, 

299  Broadway,  New  York  City. 

Sirs: 

At  a  meeting  cf  the  Commission  held  yesterday,  your  re- 
quest for  an  amendment  of  the  classification  of  positions  in  the 
Exempt  Class,  in  your  department,  by  including  therein  the 
•following : 

1.    Chief  or  Superintendent  of  Real  Estate  Bureau 

4.    Confidential  Appraisers  and  Adjusters 

1.    Custodian  of  Confidential  Archives 

was  given  careful  consideration.  I  have  to  inform  you  that  the 
matter  was  laid  over. 

Yours  respectfully, 

(Signed)       F.  A.  SPENCER, 

Secretary. 
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APPENDIX  E. 

LETTER  FRO^r  BOARD  OF  AVATER  SUPPLY  TO  COR- 
PORATION COUNSEL  REQUESTLXG  AN  OPINION 
ON  ADVISABILITY  OF  ESTABLISHING  A 
REAL  ESTATE  BUREAU. 

June  7th,  1906. 

Hon.  John  el.  Delany. 

Corporation  Counsel. 

2  Tryon  Row,  City. 

Sir:— 

At  a  meeting  of  the  Board  of  Water  Supply,  held  June  6th, 
Commissioner  ChadAvick,  to  whom  was  referred  the  question  of 
creating  a  Real  Estate  Bureau  for  this  Board,  made  a  report  to 
the  Board,  a  copy  of  which  I  send  herewith. 

I  am  instructed  by  the  Board  of  Water  Supply  to  respectfully 
ask  you  to  give  the  Board  your  opinion  as  to  the  advisability 
of  carrying  out  the  recommendations  of  Commissioner  Chadwick 
in  his  report.  Your  particular  attention  is  also  called  to  that 
part  of  the  report  relating  to  the  re-location  of  the  railroad,  and 
what  initiatory  steps,  if  any,  should  be  taken  by  the  Board  of 
Water  Supply. 

Respectfully, 

BOARD  OF  WATER  SUPPLY, 
Per 

(Signed)       THOMAS  HASSETT, 

Secretary. 
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APPENDIX  F. 

REPORT    OF   COMMISSIONER    CHADWICK    TO  THE 
BOARD  RECOMMENDING  ESTABLISHMENT 
OF  REAL  ESTATE  BUREAU. 

New  York,  June  5th,  1906. 

Board  of  Water  Supply, 

299  Broadway,  New  York.  N.  Y. 

Gentlemen: 

In  accordance  with  your  instructions.  I  beg  leave  to  make 
the  following  report : 

Chapter  724,  Laws  of  1905,  provides  for  the  acquisition  of 
land  in  two  ways :  1st,  by  agreement :  2nd,  through  condemna- 
tion proceedings;  and  Chapter  415,  Laws  of  1906,  provides  for 
the  determination  of  consequential  damages  to  persons  or 
property. 

To  carry  out  the  provisions  of  this  law,  the  Board  of  Water 
Supply  must  organize  a  suitable  bureau  and  appoint  proper 
officials. 

In  the  matter  of  condemnation  proceedings  the  procedure 
is  well  understood.    In  a  general  way  the  plan  is  this : 

''The  Board  of  Water  Supply  to  prepare  maps  show- 
ing all  the  parcels  of  real  estate  which  it  is  proposed 
to  acquire  with  all  the  natural  and  artiticial  division 
lines  existing  on  the  land,  and  to  show  what  specific 
pieces  of  land  it  is  proposed  to  accjuire  in  fee  and  in  what 
lands  easements  only  are  to  be  acquired.  These  detailed 
inaps  when  prepared  must  be  filed  in  the  office  of  the 
County  Clerk  in  which  the  land  is  situated,  so  that  they 
at  once  become  public  maps  open  to  the  inspection  of 
every  one  and  are  in  such  detail  that  any  one  can  see 
for  himself  whether  his  own  lands  will  be  affected.  The 
next  step  is  for  the  Corporation  Counsel  to  apph'  to  the 
Supreme  Court  in  the  judicial  district  in  which  the  lands 
are  situated  for  the  appointment  of  Commissioners  of 
Appraisal.  Notice  of  this  application  must  be  given  in 
the  newspapers,  and  particularly  in  two  public  news- 
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papers  i)ul)lislie(l  in  each  coiiiity  in  wliicli  any  of  th(3 
real  estate  is  situated.  This  notice  must  be  published 
for  six  weeks  p)revious  to  the  presentation  of  the  petition 
and  hand  bills  nmst  l)e  [)osted  up  for  the  same  space 
of  time  in  at  least  twenty  conspicuous  places  in  the 
vicinity  of  the  real  estate,  so  that  there  is  no  good  reason 
why  any  person  whose  property  is  affected  should  not 
know  what  is  proposed  to  be  done.  The  Court  then  is 
called  upon  to  appoint  three  disinterested  and  compe- 
tent free-holders,  at  least  one  of  whom  should  reside  in 
the  county  in  which  the  real  estate  is  situated,  as  Com- 
missioners of  Appraisal,  to  ascertani  and  appraise  the 
compensation  which  should  be  made  to  the  owners  and 
all  persons  interested  in  the  land  proposed  to  be  taken. 
On  the  filing*  of  the  oaths  of  the  Commissioners.  The  City 
becomes  seized  in  fee  of  the  land  which  it  is  proposed  to 
acquire.  The  City's  representative  may  then  enter  upon 
the  land  and  proceed  with  the  construction  of  the  reser- 
voirs, dams  and  other  appurtenances  necessary  to  im- 
pound water  and  convey  it  to  The  City." 

(Quotation  from  Assistant  Corporation 
Counsel  George  L.  Sterling's  argu- 
ment before  the  State  Water  Suppl}^ 
Connnission  at  Kingston.) 


There  is  no  question  whatever  that  the  Corporation  Coun- 
sel's office  is  obliged,  under  the  law.  to  provide  for  the 
proper  performance  of  this  duty,  and  if  there  were  no  other 
provisions  in  Chapter  724  as  to  the  method  for  acquiring  land, 
it  might  not  be  necessary  for  the  Board  of  Water  Supply  to 
taks  any  steps  other  than  the  preparation  and  submission  of 
maps,  etc. ;  but  Section  42  of  the  chapter  provides : 

"In  case  any  person  owning  private  property  not 
actually  taken  or  proposed  to  be  taken  under  the  pro- 
visions of  this  act,  but  which  will  in  his  opinion  be 
damaged  by  proceedings  taken  or  proposed  to  be  taken 
thereunder,  the  Board  of  ^Yal()'  Supply  )na\j  agree  with 
sucli  person  as  to  the  amount  of  such  damages,  and  if 
such  agreement  cannot  be  made  such  damages,  if  any, 
shall  be  determined  in  the  manner  herein  provided  for 
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the  ascertaining  and  determining  the  value  of  real  estate 
taken  under  the  provisions  of  this  act,  etc." 

and  Chapter  31-1  of  the  Laws  of  1906,  amending  Section  42,  also 
provides : 

''A  person  employed  in  a  manufacturing  establish- 
ment, or  in  an  established  business,  or  upon  any  lands 
and  is  not  an  owner  or  part  owner  thereof  or  of  an 
interest  therein,  in  the  counties  of  TTlster,  Albany  and 
Greene,  which  manufacturing  establishment  or  estal)- 
lished  business  is  injured  or  destroyed,  or  which  lands 
are  taken  or  accpiired  under  or  because  of  the  provisions 
of  this  act,  who  has  been  so  employed  continuously  for 
six  months  prior  to  the  first  day  of  January,  nineteen 
hundred  and  six,  and  who  continues  in  such  employ- 
ment up  to  the  time  of  such  injury,  destruction,  taking  or 
acquisition  shall  have  a  claim  for  damages  against  The 
City  of  New  York  ecpial  to  the  salary  paid  such  em- 
ployee for  the  six  months  immediately  preceding  the 
first  day  of  January,  nineteen  hundred  and  six.  Such 
damages  may  he  determined  hy  agreement  with  the  Board 
of  Water  Supply  of  The  City  of  New  York.  In  case  such 
agreement  cannot  be  made  such  employee  may  main- 
tain an  action  against  The  City  of  New  York  in  the  su- 
preme court  to  recover  such  damages,  not  hov>'ever  to 
exceed  the  sum  of  the  wages  paid  him  for  the  six  months 
immediately  prior  to  the  first  day  of  January,  nineteen 
hundred  and  six." 

Therefore,  without  reference  to  the  Board  of  Estimate  and 
Apportionment  or  the  Corporation  Counsel,  the  Board  of  Water 
Supply  is  herein  required  to  take  up  this  matter  of  direct  and 
indirect  or  consequential  damages  to  persons  or  property  and 
itself  assume  the  entire  charge  of  this  duty. 

This  alone  is  an  im])ortant  function  and  involves  a  serious 
responsibility.  In  the  interest  of  The  City  and  for  the  pro- 
tection of  the  Board  itself,  it  is  necessary  that  the  Board  of 
Water  Supply  organize  an  office  or  department  for  this  pur- 
pose, which  shall  be  in  the  hands  cf  competent  persons  whose 
integrity  and  ability  are  unquestioned  and  who  may  be  re- 
moved at  the  Avill  of  the  Board.    For  the  proper  discharge  of 


OF  THE  CITY  OF  NEW  YORK 


1G7 


this  particular  duty  the  Board  alone  is  absolutely  responsible. 
In  addition  thereto,  Section  24  of  Chapter  724,  provides : 

"The  Board  of  Water  Supply,  subject  to  the  approval 
of  the  Board  of  Estimate  and  Apportionment,  * 
may  agree  Avith  the  owners  and  persons  interested  in  any 
real  estate  laid  down  on  said  maps  as  to  the  amount  of  com- 
pensation to  be  paid  to  such  owners  or  persons  interested 
for  the  taking  or  using  and  occupying  such  real  estate, 
etc." 

This  section  places  the  initiative  for  securing  property  by 
agreement  with  the  Board  of  Water  Supply.  In  order  to 
properly  determine  its  policy,  it  is  necessary  that  the  Board 
of  Water  Supply  itself  shall  personally  take  the  initiative,  as 
otherwise,  what  is  everybody's  business  is  nobody's  business. 
It  must  obtain  the  data,  reach  a  decision  and  then  submit  its 
determination  to  the  Board  of  Estimate  and  Apportionment 
for  approval. 

But  before  the  Board  of  Water  Supply  can  agree  intelli- 
gently with  the  owners  of  property  it  is  necessary  that  it  be 
put  in  a  position  to  acquire  the  data  involved  in  the  transaction. 
The  engineering  department  will  make  the  survej^s  and  furnish 
the  maps,  but  someone  in  the  employ  of  the  Board  of  Water 
Supply  must  do  the  work,  come  in  touch  with  the  owners,  ascer- 
tain the  price  of  the  property  and  be  in  a  position  to  make  a  fair 
appraisal  of  its  value.  This  requires  the  establishment  of  a 
Real  Estate  Bureau,  with  the  appointment  of  necessary  clerks 
and  appraisers,  the  result  of  whose  investigation  and  report, 
in  the  event  of  the  failure  of  private  agreement  and  the  necessity 
for  condemnation  proceedings,  can  also  be  utilized  by  the  Board 
of  Estimate  and  Apportionment  and  the  Corporation  Counsel. 

Where  responsibility  vests,  power  to  organize  should  lodge. 
If  the  Board  of  Water  Supply  has  not  the  control  and  direction 
of  this  work  it  is  not  in  a  position  to  assume  the  responsibility 
of  determining  the  value  of  the  property  and  what  its  recom- 
mendation should  be.  This  work  should  be  done  through  its 
own  agents,  who  are  subject  to  its  control,  and  that  would  seem 
to  be  the  intent  and  purpose  of  the  act.  As  the  work  of  pur- 
chasing property  by  agreement,  and  the  determining  of  in- 
direct damages  is  so  closely  identified,  and  in  many  instances 
will  involve  the  same  information,  it  would  seem  that  the  proper 
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prosoeution  of  Ixith  sliould  be  within  the  same  bureau  utuler  the 
control  of  the  Hoard  of  Water  Supply. 

Inasmuch  as  the  whole  matter  of  condemnation  proceedings 
is  a  very  expensive  one,  and  will  be  subjected  to  grave  criticism 
because  of  the  additional  and  unnecessary  expense  to  The  City, 
it  was  thought  wise  to  incorporate  in  Chapter  724  of  the  Laws 
of  1905  a  provision  for  direct  purchase  by  agreement.  This 
provision  has  been  emphasized  in  Chapter  415  of  the  Laws  of 
1906.  The  Act,  as  drawn,  provides  for  the  distribution  of  this 
work  in  its  various  stages  of  development  through  the  three 
bodies — the  Board  of  Water  Supply,  the  Board  of  Estimate 
and  Apportionment  and  the  Corporation  Counsel,  and  requires, 
under  certain  conditions  and  limitations,  an  organization  which 
might  on  the  surface  seem  to  duplicate  or  triplicate  the  work. 
This  should  be  avoided  and  no  useless  expenditure  of  money 
incurred.  Nevertheless,  as  the  Act  so  clearly  calls  for  a  plan 
that  requires  organization  and  throws  the  responsibility  of  the 
initiative  upon  the  Board  of  AVater  Supply,  it  would  seem  as  if 
that  body  must  provide  the  office  to  do  this  work,  at  least  in  the 
preliminary  stages,  particularly  as  it  correlates  so  closely  with 
the  bureau  that  the  Board  of  AVater  Supply  must  organize  to 
provide  for  consequential  damages.  There  are  also  many  other 
duties  which  the  Act  requires  the  Board  of  Water  Supply  to 
perform  which  would  naturally  go  to  this  bureau  for  organiza- 
tion, supervision  and  direction, — such  as  matters  of  highways 
and  bridges,  taxation  of  real  estate  acquired  under  the  provision 
of  this  Act,  use  and  control  of  lakes  and  reservoirs  by  the  public 
for  purposes  of  boating,  cutting  ice  and  fishing,  etc..  and  lastly, 
the  matter  of  policing.  All  these  are  details  which  nuist  be 
attended  to. 

In  the  matter  of  re-location  of  railroads.  Section  13  of  Chap- 
ter 724  of  the  Laws  of  1905,  provides : 

"AVhere  loss,  damage  or  expense,  direct  or  conse- 
quential, has  resulted  to  any  duly  incorporated  railroad 
corporation,  operating  a  steam  railroad  in  any  county 
in  which  land  shall  be  acquired  in  pursuance  of  the  pro- 
visions of  til  is  Act  or  by  reason  of  -any  of  the  matter 
in  this  Act  involved,  the  Board  of  Estimate  and  Appor- 
tionment of  The  City  of  New^  York  is  hereby  authorized 
and  empowered  to  agree  with  Such  railroad  corporation 
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upon  the  compensation  which  shall  be  made  to  it  for 
such  k)ss.  damage  or  expense,  etc.'' 

The  initiative  here  is  clearly  with  the  Board  of  Estimate  and 
Apportionment  and  the  Board  of  Water  Supply  is  not  brought 
into  the  transaction,  except  in  Section  25  of  Chapter  724.  This 
section  requires  the  Board  of  Water  Supply  to  determine  the 
fact  that  tlie  railroad  shall  be  re-located,  that  certain  stations 
shall  be  removed,  and  to  prepare  the  map  showing  the  location., 
etc.,  for  a  substituted  route.  This  information  being  part  of 
the  work  devolving  upon  the  Board  of  Water  Supply,  it  will 
be  in  a  position  to  afford  such  information  as  is  required.  The 
matter  of  conference  and  negotiation  with  the  railroad  authori- 
ties, of  course,  rests  with  the  Board  of  Estimate  and  Apportion- 
ment, and  only  to  the  extent  that  the  Board  of  Estimate  and 
Apportionment  may  consider  it  wise  or  necessary,  can  the  Board 
of  Water  Supply  be  brought  into  this  particular  part  of  the 
transaction. 

It  is  evident,  therefore,  upon  careful  consideration  of  the 
duties  devolving  upon  the  Board  of  Water  Supply  and  the  re- 
quirements of  the  Act,  that  it  must  provide  a  bureau  of  some 
kind  separate  and  independent  from  its  Administration  and  En- 
gineering Bureaus  if  it  is  to  properly  attend  to  this  branch 
of  its  work. 

Respectfully, 

(Signed)       CHARLES  N.  CIIADWICK, 

Commissioner. 
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SHOWING  EXPENDITURES  OF  EN(;iNEERINO  BUREA^ 

FROM  .R'NE  9,  1905  T  i 


For  Expenditures  of  Departments  by- 
Divisions  see  Statements 

3 

H  E  AIHJ  rAETEE  S 

Depaetment. 
Total  feom 
Aug.  1.  190t> 

4 

As  HO  KAX  Re  sek  voir 
Depaktmevt. 
Total,  feom 
Aug.  1.  1906 

5 

NOETHERX  AQ  rXD  CCT 

Department. 
Total  feom 
AuCt.  1.  1906 

Salaries  of  engineering  force. 

$53,619.78 

$^5,657.46 

$55,379-12 



Consulting  engineers. 

15  5T5  00 

1  Tf>f>  cut 

lOO.OO 

Wages  of  laborers. 

1,148.26 

25,303.04 

8.314.35 

Engineering  instruments  and  tools. 

5.864.74 

671.85 

6^4.85 

Furniture  and  fixtures 

4.991.63 

1.308.64 

3,454.14 

Stationery  and  printing. 

224.73 

113.40 

.547.16 

Rentals.  oflBces  and  buildings.  . 

3.92O.0O 

670,50 

988.41 

Engineering  supplies. 

2.029.77 

921.21 

701.90 

Postage,  telegrams,  telephone  and 
messenger  service. 

1.446.94 

261.76 

495.25 

Traveling  expenses,  including  board 
and  lodgings. 

\ 

2.652.55 

726.50 

3.062.<X» 

Books,  maps  and  photographic 
supplies  

1.73^V08 

306.28 

199.2*  • 

Diamonds  for  drills. 

4.6.31.25 

Boring  rigs,  machinery  and  tools. 

1,331.31 

Iron  pipe,  valves  and  fittings.  . 

30.90 

760.98 

901.74 

Lumber.  ... 

92.<X> 

2.402.20 

472.9* 

Hardware  suppKes. 

37.28 

1.381.98 

420.24 

Fuel  and  light.  .... 

109.80 

1.255.16 

242.82 

33. OO 

9.365.50 

5.986,12 

Other  e<iuipment  and  supplies.  . 

732 .04 

3.038.94 

113.43 

Miscellaneous  expenses. 

930.62 

196.07 

676.7'i 

Storeroom  account. 

5.999.17 

84.97 

1.248.62 

Automobile  hire. 

1.758.50 

1.800.00 

Repairs  to  machinery  and  other 

> 

6.00 

51.79 

.>9.14 

Other  machinery  and  tools. 

44^^.33 

35.23 

Expert  services. 

4.924.68 

Contracts.  . 

14.610.38 

Agreements. 

1.850.09 

35.165.25 

47.01«*.2<' 

Damages  to  property. 

'  440.00 

5.<Vt 

$110,218.89  J 

$133^13.80 

$153,509.71 

1 

I  ST  2. 


LASSIFIED,  ACCOUNT  SURVEYS,  MAPS,  PLANS,  ETC., 
ECEMBER  :U,  1906. 


rEDUCT 

•:nt. 
;OM 

ao6 


Long  Isi^xxd 
Department. 
Total  from 
ArG.  1,  1906 


$6.024. 13 


■12.18 


64.66 
51.70 

3.46 
19.05 
7.20 


1.89 


6.40 
5.38 


923.89 


Rondo I'T  Supply. 
Total  from 
Aug.  1,  1906 


$2,938.39 


204.00 


3.10 


253.64 


128.20 


4.<»2 


$7,819.94 


$3,532.25 


Schoharie 

Supply. 
Total  from 
Aug.  1,  1906 


8  ! 

Pkeliminarv 
Expenses 
from  June  9,  1905 
to  Aug.  1.  1906 


$650.00 


184.00 


24.52 


35.25 


148.00 


2.12 


$1,043.89 


409,533.28 


$409,533.28 


T()t.\i,  Classified 
-Kxpenditures 


$195,371.74 
17,200.00 
38.139.97 
7.277.02 
13,819.58 
1.234.07 
6.494.67 
4.325.03 

2.382.56 
7  498.77 
2,278.1(5 

4.651.25 
3,121.63 
1.695.62 
3.229.35 
1.937.69 
1.675.28 
17.155.99 
3.928.57 
2.010.55 
7.443.23 
5.216.00 

116.93 

497.06 
4.924.68 
14.610.38 
92.204.2() 
445.00 
409,533.28 


$870,418.32 
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STATE'E.N 


CLASSIFICATION  OF  EXPP:NDITURES  BY  DIVISIONS  AND  TOTAL  ] 

SURVEYS,  MAPS,  PLANS,  ETC.,  FROM; 


Salaries  of  engineerinj?  force  

Consulting-  engineers  

Wages  of  laborers  

Engineering  instruments  and  tools.  . 

Furniture  and  fixtures  

Stationery  and  printing  

Rentals,  otlices  and  l)uildings  

Engineering  sui)i)lies  

Postage,  telegrams,  telephone  and  messenger 
service,  

Traveling  expenses  including  board  and  lodgings 

Books,  maps  and  i)hotographic  supi)]ies. 

Boring  rigs,  machinery  and  tools. 

Iron  pii)e.  valves  and  fittings,  .... 

Lumber  

Hardware  supplies,  

Fuel,  

Team  hire  

Other  equipment  and  sui)plies  

Miscellaneous  expenses  

Storeroom  account.  

Repairs  to  machinery  and  other  implements, 

Agreements  

Damages  to  j)roperty  


Executive 
r)ivisi0N. 


Olive  Bridge 
Division 


Stripping 
Division. 


$3,310.00 


$10,885.30 


$1,500.00 


309.14 

1,147.98 
62.30 
328.50 
86.65 

176.89 

199.02 
227.45 


136.01 
163.19 
213.15 
211.00 
2.05 
82.05 
84.97 


18.321.90 
633.00 
41.16 
36.00 
90.00 
79.21 

11.69 

201.16 
78.83 
1,730.32 

751.83 
1,911.99 
1,167.80 
1,040,66 
5,089.75 
2.890.60 
50.49 


3.56 


31.()3 


4.08 


406.50 
3.28 


$6,740.35 


38.83 
29,797,25 
390.00 


$75,237.'; 


$1,949.05 


^NT  4. 


'ENDITURES  CLASSIFIED,  OF  RESERVOri!  DEPARTMENT.  .VCCOI  XT 


V.T  L  o  I     1 , 

1906  TO  DECKMHEPx  81, 

1906. 

iT  HUKIjEV 

Division. 

Kkai-  Kstatk 

DlN'ISION  . 

Rklocation  of 
Kailkoad.-;,  High- 
WAYSAND  Bridges. 

Toi*o<tK.\i*h  K  ' 

SlKVEVS. 

Beaver  Kill 
Dike  Division. 

Depaktmknt 
Totals. 

.•{•JO. 00 

$12,080.30 

$4. 0(59. 72 

$14,709.47 

$282.()7 

$4  5.657.4  (5 
1,500.00 

152.00 

1.685.25 

1,230.25 
3 . « ;> 

3,604.50 
35.10 

25,303.04 
(571.85 

36.75 

4.95 

44.00 

1.308.(54 

:5.20 

7.20 

4.70 

113.40 

DO.OO 

15().00 

(570.50 

152.79 

48.71 

550.29 

921.21 

11.25 

48.44 

13.49 

2(51.7(5 

6.58 

187.96 

29.46 

70.(59 

72(5.50 
30(5.28 

1,730.32 

9.15 

7(50.98 

190.00 

<;.75 

157.45 

2,402.20 

5.42 

.35 

41.14 

1.381.98 

1.35 

1,255.1(5 

50.00 

1.2 1(5.25 

50.00 

2.342.00 

9,3(55.50 

1.28 

18.87 

122.86 

3.038.94 

13.48 

14.70 

35.35 

19(5.07 

84.97 

12.96 

51.79 

5.368.00 

35,165.25 

50.00 

4  4O.00 

693.01 

$15,795.86 

$5,443.94 

$21,803.15 

$5,650.67 

$133,313.80 
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Showing  the  Estimated  Liability  OrTSTAXDixo  as  of  Decemhei 

P:XECrTED  BY  THE  BOAKI)  OF  WaTEK  SfPPLY,  CiTY  OF 

REGISTE] 


Contract 
Number. 


Name  of  Contractor. 


Estimated  Cost. 


Amount  Paid 
on  Account. 


American  Diamond  Rock  Drill  Co. 


$79. 77."). 00 


$20. HS,^.:^8 


SPECI Al 


A(;i;k  kmknt 

Nr.M  HKK. 


17 


23 
24 


2H 
25) 


Agreement  Made  With. 


Estimated  Cost. 


F.  W.  Miller  

F.  W.  Miller  

Healey  Sewer  Machine  &  Construction  Co. 


United  Engineering-  &  Contracting  Co 
Sprague  &  Kenwood.  . 

Naughton  Company. 

Turner  Construction  Company.  . 


F.  W.  Miller.  . 
Sprague  &  Kenwood. 


<TCorgc  M.  Lyon. 
William  INI.  Quinl)y 


William  (i.  Stearns 

C.  K.  McCarthy. 
.1.  W.  Randall.  . 

Roy  S.  Barker. 
John  J.  Walsh. 

Walter  E.  Clark. 
B.  Kasbrouck.  . 

Roy  S.  Barker. 
F.  W.  Miller.  . 


$  2.000.00 
7.200.00 
9.000.00 
S..")00.00 
7.500.00 
20.OOO.OO 

43.000.00 

4.000.00 


3.r)Oo.oo 

10.000.00 


20.000.00 


S. 000.00 
(>  300.00 


10,000.00 


7,r)OO.oo 

7.000.00 


10.000.00 
1.500.00 


500.00 
J.000.00 


4.30000 
3.000.00 


$200,800.00 


:nt  9. 


ox  Account  of  Kegistkrkd  Contracts  and  Spkciai,  A(;kkk.ment.s 

K.   PCKSrANT  TO  SECTION  o4,   CHATTEH   724.    LaWS  OF  1\)0'k 


:OXTR  ACTS. 


Amount 
Earned. 

Estimated 
Liability. 

Description  of  Contract. 

Date  of  Contract. 

$22,983.75 

$59,089.62 

For  test  borings  in  channel  and  shores 
ot  the  Hudson  river  

March  1.  1900. 

:eements. 


^^\mLn^^  Description  ok  Agreement.  Date  of  Agkeemknt. 


$  1.181.00  Wash  boriners  in  Dutchess  county   May  4.  190G. 

985.50  ■■  ••       '•  Ulster  "     

1.821.53  ■■  ■■       ■■  Putnam  and  Westchester  counties.  .  . 

660.53  Core  borings  in    Putnam  and  Westchester  counties.  . 

6.500.00  ••  ••      •■     !»ut(  h(  >s  county   ••  17.  " 

12.888.41  Test  borings  into  thf  nu  k  at  proposed  dam  sites  for  Ash- 

okan  reservoir.  Ulster  county   -Inn.  (5. 

18.184.25            Shafts  and  trenches  at  proposed  dam  sites  for  Ashokan  res- 
ervoir  

2.149.91  Test  sections  of  aqueduct  to  be  constructed  at  the  foot  of 

79th  street.  Manhattan,  to  aid  in  designing  Catskill 

aciueduct   .lul.  12.  '| 

3.2P2.00  Wash  borings  in  Orange.  Putnam  and  Westchester  counties.  '  2. 

6.548.75  Core  borings  in  Ulster  county  East  of  the  Shawangunk  ^ 

movmtains   25, 

9.050.00  Core  borings  in  Ulster  county   West  of  the  Shawangunk 

mountains   "  2."i. 

5.73H.00  Core  borings  in  Orange  county,   Aug.  1. 

3.764.70  Test  borings  into  the  rock  at  proposed  dam  sites  for  Kcn- 
sico  reservoir,  and  along  the  proposed  Catskill  aque- 
duct, etc'   Sell.  13.  " 

7.130.00  Test  borings  into  rock  along  the  proposed  Catskill  a<iuc- 

duct  in  Peekskill  c-reek.  etc   Oct.  3. 

7.5()().00  Core  borings  at  Foundry  brook.  Putnam  county.  is, 

5.834.00  Core  borings  along  the  site  of  the  proposed  Catskill  a<iue- 

duct.  etc   •■  2  I.  ■• 

10.000.00  Core  borings  in  Orange  county.   "  2  1.  ■ 

325.50  Test  pits  along  the  site  of  the  in-oposed  Peekskill  division 

of  the  Catskill  aqueduct,  etc   ■  2  J.  " 

232.85             Test  pits  at  Peekskill  division,  Catskill  aqueduct,  etc..  .  "  21. 
1.481./ 6             Test  pits  along  the  line  of  the  Wallkill  division  of  the  Cat- 
skill  aqueduct.  Ulster  county                                                     Nov.  1. 

3,!»93.96  Test  borings  in  the  easterly  portion  of  Suffolk  county,  etc..  "  7. 

2.3><2.15  Test  borings  in  sand,  gravel  and  clay  in  Suffolk  county.  .  '     /,  " 


$111,564.80 
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APPENDIX  H. 

DECISION  OF  STATE  WATER  SUPPLY  COMMISSION 
DATED  MAY  14,  1906. 

BEFORE  THE  STATE  WATER  SUPPLY  COMMISSION. 


In  the  Matter 
of 

The  Application  of  the  City  of  New 
York  to  the  State  Water  Supply  \^j)ecision 
Commission  for  the  approval  of  its 
maps  and  profiles  of  a  new  and  addi- 
tional source  or  sources  of  water  sup- 
ply for  the  City  of  New  York. 


Pursuant  to  chapters  723  and  724  of  the  Laws  of  1905,  the 
City  of  New  York  filed  with  this  Commission  on  the  3d  day  of 
November,  1905,  its  application  for  a  new  and  additional  source 
of  water  supply,  which  application  consisted: 

I.  Of  the  petition  made  by  the  mayor,  George  B.  McClellan, 
dated  November  1,  1905. 

II.  A  statement  of  the  Board  of  Water  Supply  of  the  City  of 
New  York,  dated  November  1,  1905. 

III.  A  certified  copy  of  a  resolution  by  the  Board  of  Estimate 
and  Apportionment  of  the  City  of  New  York  adopted  October 
27,  1905,  approving  and  adopting  the  report  and  map  of  the 
Board  of  Water  Supply  of  the  City  of  New  York. 

IV.  A  report  of  the  Board  of  Water  Supply  of  the  City  of 
New  York  to  the  Board  of  Estimate  and  Apportionment  of  the 
City  of  New  York,  dated  October  5,  1905. 

V.  A  report  of  William  H.  Burr,  Rudolph  Hering  and  John  R. 
Freeman  in  relation  to  providing  an  additional  source  of  water 
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supply  for  The  City  of  New  York  made  to  George  B.  McClellan, 
Mayor,  Chairman  of  the  Board  of  Estimate  and  Apportionment 
of  the  City  of  New  York,  dated  January  16,  1905. 

YI.  A  report  of  J.  AYaldo  Smith,  Chief  Engineer  of  the  Board 
of  AYater  Supply  of  tlie  City  of  New  York,  dated  October  7, 
1905. 

YII.  A  report  of  the  Commission  consisting  of  William  H. 
Burr,  Rudolph  Hering  and  John  R.  Freeman  made  to  Robert 
Grier  ^Monroe,  Connnissioner  of  Water  Supply,  Gas  and  Elec- 
tricity, dated  November  30.  1903. 

YIII.  A  report  of  John  R.  Freeman  to  Bird  S.  Coler,  Comp- 
troller of  the  City  of  New  Y^ork,  dated  the  23d  day  of  March, 
1900. 

IX.  A  map  showing  the  proposed  sources  of  water  supply, 
reservoirs  and  aqueduct  lines. 

X.  A  small  certified  copy  of  such  map. 
XL  Two  additional  profiles. 

This  application,  with  its  maps  and  plans,  contemplates  taking 
a  ne^v  and  additional  source  of  water  supply  for  New  York  City 
in  the  Catskill  mountain  w-atersheds. 

The  Board  of  Water  Supply  of  the  City  of  New  York  w^as 
directed  b}^  chapter  724  of  the  Laws  of  1905  to  proceed  immedi- 
ately after  its  appointment  'Svith  all  reasonable  speed,  to  ascer- 
tain what  sources  exist  and  are  most  available,  desirable  and 
best  for  an  additional  supply  of  pure  and  wholesome  w^ater  for 
the  City  of  New  York,"  and  also  to  ''make  such  surveys,  maps, 
plans,  specifications,  estimates  and  investigations  as  it  may  deem 
proper  in  order  to  ascertain  the  facts  as  to  such  sources," 
and  to  report  to  the  Board  of  Estimate  and  Apportionment  of 
the  City  of  New  York,  concerning  such  water  supply,  with 
recommendations  as  to  w^hat  action  should  in  its  opinion  be  taken 
Avith  reference  thereto,  so  that  the  Board  of  Water  Supply  and 
the  Board  of  Estimate  and  Apportionment  might  be  able  to 
determine  from  what  source  or  sources  and  in  what  manner  the 
City  of  New  York  might  best  secure  an  additional  supply  of  pure 
and  wholesome  water. 

The  Board  of  Estimate  and  Apportionment  w^as  authorized  to 
''adopt,  modify  or  reject  the  whole  or  any  part  of"  such  plans, 
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and  was  also  authorized  to  "cause  such  additional  surveys  to 
be  made,  and  such  further  information  to  be  obtained  as  it 
should  deem  expedient  to  enable  it  to  act  intelligently  in  the 
premises." 

Before  the  adoption,  modification  or  rejection  of  such  plans, 
however,  either  in  whole  or  in  part,  the  Board  of  Estimate  and 
Apportionment  was  required  to  ''afford  to  all  persons  interested 
a  reasonable  opportunity  to  be  heard  respecting  the  same,"  and 
to  ''give  reasonable  public  notice  of  such  hearing  whereat  testi- 
mony may  be  produced  by  the  parties  appearing  in  such  manner 
as  the  Board  of  Estimate  and  Apportionment  may  determine." 
Notice  of  such  hearing  was  also  required  to  be  given  to  the  chair- 
man and  clerk  of  the  board  of  supervisors  of  the  respective  coun- 
ties in  which  the  real  estate  proposed  to  be  acquired  is  situated, 
at  least  eight  days  before  the  time  named  in  said  notice. 

The  final  map,  with  plan  or  plans  approved  and  adopted  by 
the  Board  of  Estimate  and  Apportionment  was  required  to  be 
executed  in  quadruplicate,  one  copy  of  which  should  remain  on 
file  with  the  clerk  of  said  board,  one  be  placed  on  file  in  the  office 
of  the  Board  of  Water  Supply,  and  one,  a  certified  copy  thereof, 
filed  in  the  county  clerk's  office  or  register's  office  of  each  county 
in  which  any  of  the  land  affected  is  situated,  and  one,  or  a  certi- 
fied copy  thereof,  filed  in  the  office  of  the  Commissioner  of  Water 
Supply,  Gas  and  Electrcity. 

All  of  the  preliminary  steps  required  by  said  act  to  be  per- 
formed by  the  City  of  New  York  have  been  complied  with,  except 
so  far  as  said  application  applies  to  the  rights  affected  by  taking 
the  real  estate  in  the  Schoharie  Avatershed,  the  City  having  failed 
to  give  the  notice  required  by  law  by  publishing  it  in  the  counties 
of  Schenectady  and  Montgomery. 

The  State  Water  Supply  Commission,  having  received  and 
filed  the  application  of  the  City  of  New  York  aforesaid,  caused 
public  notice  to  be  given  in  the  manner  required  by  section  3  of 
chapter  723  of  the  Laws  of  1905,  that  it  would  meet  at  the  Court 
House  in  the  City  of  Kingston,  N.  Y.,  on  the  27th  day  of  Novem- 
ber, 1905,  at  two  o'clock  in  the  afternoon  of  that  day  for  the 
purpose  of  hearing  all  persons,  municipal  corporations,  or  other 
civil  divisions  of  the  State  that  might  be  affected  by  such  applica- 
tion. Such  notice  was  given  by  publication  in  newspapers,  and 
by  posting  copies  thereof  in  conspicuous  places  in  the  localities 
to  be  affected. 

The  Commission,  all  of  the  members  being  present,  met  at  the 
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Court  House  in  the  City  of  Kingston,  N.  Y.,  on  the  27th  day  of 
November,  1905,  at  two  o'clock  in  the  afternoon,  as  in  said  notice 
provided.  The  City  of  New  York  appeared  by  its  Board  of  Wa- 
ter Supply  and  was  represented  by  John  J.  Delany,  its  Corpora- 
tion Counsel,  and  by  George  L.  Sterling,  Assistant  Corporation 
Counsel.  One  hundred  and  twenty-six  objections  to  the  proposed 
plan  were  received  and  filed. 

A.  T.  Clearwater  appeared  for  the  Ulster  and  Delaware  Rail- 
road Company,  the  Board  of  Trade  of  the  City  of  Kingston,  the 
Chamber  of  Commerce  of  the  City  of  Kingston,  the  Cornell 
Steamboat  Company,  the  First  National  Bank  of  Kingston,  Sam- 
uel D.  Coykendall,  and  for  others. 

Everett  Fowler  for  the  towns  of  Ulster,  ]\Iarbletown,  Olive, 
Saugerties,  Hurley,  Hardenbergh,  Plattekill,  ]\Iarlborough, 
ShaAvangunk,  Shandaken.  Esopus  and  for  J.  S.  Whitney  and 
others. 

William  D.  Brinnier  for  Augustus  Elmendorf,  the  Olive  Tele- 
phone Company,  John  J.  ]\Iiddagh,  the  towns  of  Gardiner, 
Kingston,  Lloyd,  Rochester,  New  Paltz,  E.  S.  Whitney,  L.  S. 
Sehwartzwalder,  and  the  Board  of  Supervisors  of  Ulster  county. 

Charles  F.  Cantine  for  Agnes  R.  L.  Sheffield,  James  H.  Sand, 
Martin  Cantine  Company  and  Diamond  ]\Iills  Paper  Company. 

M.  Lackey,  Jr.,  for  the  Village  of  Taunersville. 

Bernard  &  Van  Wagonen  for  John  P.  Woolsey. 

Milton  0.  Auchmoody  for  G.  S.  Stiles  and  Isaac  IMerrihew. 

H.  C.  M.  Ingraham  for  the  Ramapo  Water  Co. 

James  Jenkins  for  the  Rip  Van  Winkle  Creamery  Co.  and 
Oscar  Herman. 

John  R.  Devane}^  and  Isaac  N.  Cox  for  the  Town  of  Wawar- 
sing. 

Augustus  Van  Buren  for  the  City  of  Kingston. 

J.  M.  Fowler  for  the  Village  of  Pine  Hill. 

Linson  &  Van  Buren  for  the  Village  of  Saugerties. 

C.  :\r.  Cartright  for  the  Town  of  Hunter. 

Robert  McCord  for  ]\Iary  L.  Brantington,  Herwig  Housman, 
Melissa  Dutcher.  the  Town  of  Cortland,  Westchester  county,  and 
the  Board  of  Water  Commissioners  of  Peekskill. 

John  N.  Vanderlyn  for  William  F.  ^Mackey. 

John  G.  Van  Etten  for  Jane  B.  Winchell,  George  Van  Wago- 
nen, John  J.  Boice,  the  Eastern  Dynamite  Company,  David  Van 
Wagonen.  Louis  Bevier,  John  A^an  Wagonen,  John  H.  Bush, 
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Charles  Pratt,  Abram  A.  Vandemark,  Margaret  Kerr  and  in 
person. 

Francis  C.  Merritt  for  J.  C.  Douglass,  Alfred  Bonesteel,  Lester 
G.  Douglass,  Henry  Johnson,  Thomas  C.  Johnson,  W.  S.  Taylor 
and  Minnie  Burger. 

A.  Page  Smith  for  the  Hudson  River  Electric  Power  Co.  and 
the  Empire  State  Power  Company. 

Benjamin  I.  Tallmadge  for  Edward  M.  Cole,  the  County  of 
Greene,  the  Town  of  Windham  and  Catskill  Mountain  Telephone 
Company. 

George  L.  Danforth  for  Schoharie  county  and  the  Aliddle- 
burgh  Schoharie  Electric  Light,  Heat  and  Power  Company. 

Frank  H.  Osborn  for  the  towns  of  Catskill  and  Prattsville. 

William  D.  Cunningham  for  Trustees  of  the  Village  of  EUen- 
ville. 

John  R.  Devaney  for  the  Napanoch  AYater  Company. 
J.  S.  Frost  for  residents  of  Preston  Hollow. 
Thomas  A.  Fulton  in  person. 

Frederick  H.  Denman  for  H.  G.  Lamont,  H.  C.  Nash,  P.  L. 
Post,  and  the  Ramapo  Water  Company. 
W.  R.  Smith  in  person. 
R.  D.  A.  Parrott  in  person. 

C.  M.  Cartright  for  the  Trustees  of  the  Village  of  Hunter. 

A.  M.  Alurphy  for  the  Village  of  Catskill. 

Betts  &  Betts  for  the  towns  of  Jewett  and  Ashland. 

Krum  &  Grant  for  Horace  G.  and  Seward  E.  Oilman,  Town 
of  Schoharie,  Village  of  Schoharie  and  John  D.  Grant. 

Albert  E.  Bunting  in  person. 

Francis  A.  Winslow,  for  the  City  of  Yonkers. 

Goodale  &  Henson  for  Howard  L.  Wheeler  and  nine  others. 

Frank  H.  Richmond  for  the  Union  Railway  Company  of  the 
City  of  New  York,  the  Yonkers  Railroad  Company  and  Henry  A. 
Robinson. 

Alexander  Stolz  for  the  Valley  Farms  Company  of  Yonkers 
and  for  John  0.  Farrell  and  Frank  Green  as  committee. 
George  R.  Wood  for  Dutchess  county. 

The  appearances  having  been  entered,  the  Commission  pro- 
ceeded to  hear  the  arguments  and  proofs  for  and  against  the  pro- 
posed application.  The  application  was  presented  with  much 
learning  and  ability,  and  vigorously  opposed  by  la^^yers  of  rare 
legal  attainment.   IMany  days  were  occupied  in  hearing  the  testi- 
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mony  and  arguments  and  every  opportiinit}'  was  given  to  enable 
each  interest  to  fully  present  the  questions  involved.  The  testi- 
mony is  voluminous  and  is  accompanied  by  maps  and  diagrams 
illustrating  the  location  of  the  proposed  watershed,  the  plan  of 
impounding  water  and  of  conducting  it  to  the  City  of  New  York. 
Consideration  of  the  questions  presented  and  a  critical  study  of 
the  evidence  given  and  arguments  mach\  obviously  required 
much  time. 

The  question  of  providing  a  sufficient  supply  of  pure  and 
wholesome  water  to  meet  the  needs  of  the  growing  City  of  New 
York  has  been  for  many  years  a  subject  of  grave  concern.  The 
report  of  John  R.  Freeman  made  to  Bird  S.  Color,  Comptroller 
of  the  City  of  New  York,  as  early  as  .March  23,  1900 ;  the  agree- 
ment made  with  the  Department  of  Water  Supply,  Gas  and 
Electricity  on  December  16,  1902,  organizing  the  Burr-Hering- 
Freeman  Commission  and  instructing  it  among  other  things,  to 
ascertain  and  report  on  ''the  future  source  of  supply  for  the  City, 
which  shall  be  most  available  from  the  point  of  view  of  cost  and 
cpialit}^  of  water,  to  meet  the  probable  future  conditions  of  the 
city,  with  the  estimated  cost  of  each,  the  probable  yield  of  water 
from  each  and  the  length  of  time  required  to  complete  each, 
with  general  plans  and  specifications;"  the  studies  and  report  of 
that  commission  submitted  to  Hon.  Robert  Grier  ^Monroe,  Novem- 
ber 30.  1903;  the  studies  and  report  of  the  ^Merchants'  Associa- 
tion of  the  City  of  New  Y^ork ;  the  report  of  the  National  Board 
of  Fire  Underwriters  of  the  City  of  New^  York,  the  discussions 
of  the  question  by  the  Chamber  of  Commerce,  the  ]\Ianufactur- 
ers '  Association  of  Brooklyn,  the  City  Club,  the  New  York  Board 
of  Trade  and  Transportation  and  other  public-spirited  bodies; 
the  attention  paid  to  this  matter  by  the  public  press  and  on  the 
forum  and  the  profound  interest  manifested  in  legislation  affect- 
ing the  sources  of  the  City's  water  supply;  all  these  testify  to 
its  importance  and  interest.  The  value  of  an  adequate  supply 
of  pure  and  wholesome  water  for  New  York  City  with  its  inti- 
mate connection  with  the  people  of  every  state  in  the  nation  can- 
not be  overestimated.  It  is  impossible  to  fully  comprehend  the 
disastrous  results  of  a  water  famine  in  New  York,  affecting  as  it 
vrould  every  home  and  Inisiness  therein. 

The  testimony  given  at  the  hearing  showing  the  near  approach 
of  the  City  of  New  York  to  a  water  famine  in  case  of  two  or 
three  consecutive  dry  years, — and  the  dire  results  which  would 
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inevitably  follow  such  a  catastrophe,  demand  the  execution  of 
a  plan  to  increase  without  delay  New  York  City's  water  supply. 
The  evidence  of  the  engineers  of  the  Board  of  Water  Supply 
makes  it  clear  that,  with  the  growing  consumption  of  water  in 
New  York  City,  the  present  water  supply  is  wholly  inadequate 
to  the  Citj^'s  future  needs.  This  condition  subjects  the  City  to 
grave  danger,  and  therefore  it  is  the  imperative  duty  of  the 
City's  officials  to  act  promptly. 

Conscious,  therefore,  of  the  gravity  of  the  situation  which  con- 
fronts New  York  City,  of  the  vast  amount  of  money  involved  in 
the  stupendous  enterprise  suggested,  and  with  a  full  apprecia- 
tion of  the  responsibility  placed  upon  the  Commission  of  either 
granting  or  refusing  the  application  of  the  City  of  New  York, 
the  Commission  entered  upon  the  discharge  of  its  duties  in  the 
consideration  of  this  application. 

The  Commission  is  directed  by  the  statute  to  determine: 
F'irst:  Whether  the  plans  proposed  are  justified  by  public 
necessity ; 

vSecond:  Whether  such  plans  are  just  and  equitable  to  other 
municipalities  and  civil  divisions  of  the  State  affected  thereby 
and  to  the  inhabitants  thereof : ,  particular  consideration  being 
given  to  their  present  and  future  necessities  for  sources  of  Avater 
supply,  and 

Third:  Whether  said  plnns  make  fair  and  equitable  provisions 
for  the  determination  niid  payment  of  any  and  all  damages  to 
persons  and  property,  both  direct  and  indirect,  which  will  result 
from  the  execution  of  said  plans. 

To  make  the  first  determination  requires  consideration  of  the 
population  of  New  York  City  and  an  estimate  of  the  increase 
of  its  population  ;  definite  knowledge  of  the  present  sources  of 
water  supply  for  each  of  the  boroughs  of  that  city ;  careful  study 
of  the  available  yield  of  the  pro]X)sed  watershed,  together  with 
the  quality  of  its  waters;  a  just  comparison  of  the  merits  in 
these  respects  claimed  for  other  plans;  and  finally  an  estimate 
of  the  length  of  time  ]iecessary  to  put  the  proposed  plan  into 
operation,  and  the  probable  cost  thereof. 

The  population  of  the  City  of  New  York  is  about  4.013,000,  of 
which  2,112,000  are  found  in  the  Borough  otManhattan,  271,000 
in  the  Borough  of  The  Bronx,  1,358,000  in  the  Borough  of  Brook- 
lyn, 198,000  in  the  Borough  of  Queens  and  72.000  in  the  Borough 
of  Richmond. 
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The  population  of  the  City  is  increasing  at  the  rate  of  about 
three  per  cent,  per  year^  which  under  existing  conditions  means 
an  annual  increase  in  the  consumption  of  water  of  about  fifteen 
million  gallons  per  day. 

The  Boroughs  of  I\Ianhattan  and  The  Bronx  are  supplied  from 
the  watersheds  of  the  Croton,  Bronx  and  B^^ram  rivers,  having 
a  total  area  of  382  scpiare  miles,  of  which  the  Croton  shed  con- 
tributes 360  square  miles.  The  average  draft  from  the  Croton 
shed  was  about  three  hundred  million  gallons  per  day  in  1905, 
whereas  the  safe  yield  of  the  Croton  shed  in  dry  periods,  when 
fully  developed,  is  estimated  at  three  hundred  and  twenty  mil- 
lion gallons  per  day. 

Two  aqueducts  are  available  for  conveying  Croton  water  to  the 
City,  the  old  Croton  aqueduct,  with  a  carrying  capacity  of  about 
eighty  million  gallons  a  day  and  the  new  Croton  aqueduct,  with 
a  carrjdng  capacity  of  about  three  hundred  million  gallons  per 
day. 

The  present  water  supply  system  in  the  Borough  of  Brooklyn 
has  been  developed  by  appropriating,  first,  all  available  streams 
and  ponds,  and  then  by  adding  shallow  and  deep  wells  driven 
into  the  sands  of  Long  Island.  All  of  the  water  for  this  borough 
is  pumped,  and  some  of  it  is  pumped  over  five  times.  The  aver- 
age daily  consumption  in  1905  for  that  borough  was  about  one 
hundred  and  twenty  million  gallons.  The  rainfall  during  that 
year  was  seven  inches  below  the  average,  the  borough  w^as  short 
of  water  and  recourse  was  had  to  emergency  plans  and  the  pur- 
chase of  water.  Some  of  the  water  of  this  borough  is  so  impure 
that  it  must  be  filtered.  Such  are  the  conditions,  and  in  view 
of  the  legislation  prohibiting  the  extension  of  the  system  into 
Suffolk  county,  they  cause  grave  concern.  The  Boroughs  of  Rich- 
mond and  Queens  derive  their  supply  principally  from  wells 
within  their  own  limits  and  these  supplies  must  be  augmented  in 
the  near  future. 

It  is  thus  seen  that  all  the  available  sources  of  water  within 
easy  reach  of  the  City  of  New  York  are  nearly  exhausted,  and 
each  borough  is  in  immediate  need  of  an  additional  supply. 

It  has  become,  therefore,  the  duty  of  the  city  authorities  to 
increase  the  City's  water  supply  by  immediately  adding  to  th^ 
system  of  each  borough  such  sources  as  are  available,  as  well 
as  by  adopting  a  broad  and  comprehensive  scheme,  which  will 
provide  an  al)undant  supply  of  pure  and  wholesome  water  for 
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the  entire  city  for  years  to  come.  The  latter  i^lan  has  been 
adopted  by  the  Board  of  Water  Supply  of  the  City  of  New  York 
and  is  now  before  this  Commission  for  its  approval.  The  source 
of  water  supply  in  the  proposed  plan  is  the  Catskill  mountain 
watershed,  which  is  divided  into  four  parts;  first,  the  available 
watershed  of  the  Esopus,  which  includes  the  Esopus  river  and 
its  tributaries  and  contains  255  square  miles ;  second,  the  avail- 
able watershed  of  the  Rondout,  Avhich  includes  the  head  waters 
of  the  Rondout  river  and  its  tributaries,  consisting  of  131  square 
miles  and  also  three  small  watersheds  tributary  to  the  Rondout, 
having  an  area  of  45  square  miles ;  third,  the  available  watershed 
of  the  Catskill.  Avhich  includes  the  head  waters  of  the  Catskill 
creek  and  its  tributaries  and  contains  163  square  miles,  and  also 
six  small  watci'slKMls  tributary  to  the  aqueduct  between  Catskill 
creek  and  the  Ashokan  reservoir  having  a  combined  area  of  about 
82  sc|uare  miles;  and  fourth,  the  available  watershed  of  the 
Schoharie,  Avhich  includes  the  head  waters  of  the  Schoharie  creek 
and  its  tributaries  and  contains  228  square  miles.  The  proposed 
plan  provides  for  reservoirs  in  each  of  these  watersheds,  the 
largest  being  that  at  Ashokan  with  its  surface  about  600  feet 
above  sea  level  and  capable  of  holding  one  hundred  and  seventy 
billion  gallons  of  water.  I'his  reservoir  is  to  be  connected  with 
New  York  City  by  an  aqueduct,  having  a  carrying  capacity  of 
not  less  than  five  hundred  million  gallons  every  twentj^-four 
hours. 

It  is  estimated  that  these  sources  will  afford  a  daily  yield  of 
at  least  five  hundred  million  gallons  of  soft  and  wholesome  water. 
The  fad  that  tlie  water  of  the  Catskill  mountains  is  very  soft  is 
a  strong  argument  in  its  favor.  There  is  an  essential  difference 
between  a  soft  and  a  hard  water  which  appeals  strongly  to  all 
who  use  it  for  domestic  or  manufacturing  purposes.  The  soft- 
ness of  the  water  adds  nuicli  to  the  comfort  of  those  who  must 
depend  upon  it,  and  also  means  a  considerable  annual  saving 
in  expense  to  them.  Another  strong  argument  in  favor  of  the 
Catskill  watershed  is  the  fact  that  the  water  can  be  delivered 
by  gravity  to  the  Hill  View  reservoir  and  from  there  distributed 
under  high  pressure  to  the  City  without  the  additional  cost  of 
maintaining  a  pumping  plant.  This  mountain  region  is  not 
liable  ever  to  become  a  manufacturing  district  or  the  center  of 
a  large  resident  population  and  is  therefore  peculiarly  adapted 
for  a  permanent  watershed. 
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As  various  other  sources  have  been  suorgested  and  claims  for 
their  consideration  urged  because  of  merit  similar  to  that  claimed 
for  the  Catskill  watershed,  they  have  been  given  due  and  care- 
ful attention. 

It  appears  from  the  report  of  tlie  Commission's  Consulting 
Engineer.  Dr.  ]Myron  S.  Falk.  that  if  there  were  no  prohibitive 
legislation  against  taking  water  from  east  of  the  Hudson  river 
in  Dutchess  county  and  no  legislation  affecting  Suifolk  county, 
and  if  there  were  no  legal  objections  to  taking  a  supply  from 
the  interstate  waters  of  Ten  ]\rile  river,  a  supply  could  be  de- 
veloped from  those  sources  in  less  time  and  at  less  expendi- 
ture than  the  Catskill  plan  will  require. 

Further  consideration  of  the  Dutchess  county  sources  dis- 
closes one  objection,  viz. :  the  hardness  of  these  waters.  The 
answer  to  this  objection  that  these  waters  when  mixed  with 
the  Croton  would  furnish  a  fairly  soft  resultant  does  not  seem 
to  justify  entire  reliance  upon  sucli  a  mixture  when  soft  water 
is  elsewhere  available. 

The  Suffolk  county  sources  were  referred  to  in  the  report  of 
the  Chief  Engineer  of  the  Board  of  ^ater  Supply,  dated  Oc- 
tober 7,  1905.  as  the  ''quickest  and  cheapest  source  of  relief" 
for  Brooklyn,  and  this  water  is  of  good  quality.  Prohibitive 
statutes  and  legal  complications  have,  however,  appeared  so 
grave  to  the  Board  of  Water  Supply  of  the  City  of  New  York 
that  it  has  not  recommended  the  Dutchess  county,  Suffolk  county 
and  Ten  'Mile  river  sources,  and  did  not  include  any  of  these 
sources  in  the  plans  submitted  to  this  Commission. 

This  Commission,  nevertheless,  regards  the  Suffolk  county 
source  as  very  desirable,  if  not  necessary  for  the  Borough  of 
BrookhT].  and  the  Dutchess  county  source  as  one  which  may 
become  necessary  as  nn  alleviation  of  difficulties  which  may 
arise.  In  view,  therefore,  of  the  facts  that  five  or  more  years 
will  have  passed  before  any  water  from  the  Catskill  mountain 
source  can  be  turned  into  Croton  Lake,  that  several  years  more 
will  elapse  before  it  will  be  conveyed  directly  to  the  City,  that 
there  is  always  present  the  danger  of  a  water  famine  in  New 
York  until  an  additional  supply  is  obtained,  and  that  a  supply 
from  Suffolk  and  Dutchess  counties,  and  from  the  Ten  ]\Iile 
river  could  be  obtained  in  a  much  shorter  period  of  time,  the 
City  of  New  York  should  take  steps  to  secure  the  repeal  of 
existing  prohibitive  legislation,  and  to  remove  the  legal  objec- 
tions to  taking  the  interstate  waters. 
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That  the  City  of  New  York  might  secure  its  waters  from  the 
Hudson  river  appears  to  the  casual  observer  to  be  the  simplest 
solution  of  its  difficulties.  This  solution  has  been  carefully  con- 
sidered by  the  State  Commission,  with  the  aid  of  the  testimony, 
from  its  own  observation,  and  from  the  studies  of  the  Burr- 
Hering-Freeman  Commission,  and  it  finds  that  the  Hudson 
river  receives  the  sewage  and  drainage  of  a  large  and  populous 
area,  and  from  river  traffic,  which  makes  it  unfit  for  use  and 
more  or  less  objectionable  even  if  filtered.  This  fact,  together 
with  the  necessity  of  constructing  and  maintaining  compensat- 
ing reservoirs  in  the  Adirondacks  to  keep  up  the  river's  fiow 
and  to  avoid  the  influx  of  salt  water  in  dry  seasons,  forces  the 
State  Commission  to  the  conclusion  that  although  the  first  cost 
of  the  Hudson  river  project  might  be  less  than  that  of  the  plan 
proposed,  it  is  not  wise  for  the  City  to  acquire  this  contami- 
nated supply  while  a  pure  upland  supply  can  be  obtained.  In 
the  case  of  a  Hudson  river  supply,  the  City  would  be  compelled 
to  maintain  and  operate  an  expensive  municipal  filter  and  pump- 
ing plant ;  there  appears  therefore  to  be  no  good  reason  why 
the  City  should  at  this  time  take  its  additional  water  from  a 
polluted  and  expensive  source,  when  a  pure  gravity  supply  is 
available. 

The  question  of  taking  water  from  the  Adirondacks  and  the 
Great  Lakes  has  been  examined,  but  the  enormous  expense  in- 
volved precludes  the  consideration  of  either  of  these  sources  for 
an  immediate  supply. 

The  attention  of  this  Commission  was  also  called  to  the  subject 
of  waste  by  various  persons  who  were  opposed  to  the  plan 
under  discussion,  and  whose  testimony  tended  to  show  that  the 
waste  of  water  in  New  York  City  is  unnecessarih^  large  and 
might,  if  prohibitive  measures  were  adopted,  be  prevented.  An 
investigation  had  been  made  by  the  Burr-Hering-Freeman  Com- 
mission with  a  view  to  determining  the  probable  amount  of  pre- 
ventable waste.  The  result  of  the  investigations  called  the 
attention  of  the  public  and  of  the  city  authorities  to  the  need 
of  using  every  possible  effort  to  save  for  legitimate  and  proper 
purposes  all  the  water  brought  to  New  York  City. 

There  were,  however,  two  views  taken  of  this  subject.  The 
adherents  of  the  one  claimed  that  if  proper  steps  were  taken, 
they  would  so  relieve  the  conditions,  that  the  present  water 
supply  would  prove  sufficient  for  several  years,  and  that  there- 
fore this  application  should  be  denied,  and  the  city  authorities 
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be  required  to  turn  their  attentiou  to  preventing  waste.  The 
other  view,  was  to  the  effect  tliat  while  there  is  a  waste  of  water, 
as  must  necessarily  be  the  case  in  large  cities,  still  the  amount 
of  this  preventable  waste  is  not  sufficient  to  justify  the  City  in 
failing  to  proceed  with  all  conservative  haste  to  the  execution 
of  plans  for  securing  an  additional  water  supply.  Adherents 
of  this  latter  view  believe  that  although  every  precaution  should 
be  taken  and  necessary  legislation  secured  to  enforce  the  installa- 
tion of  water  meters,  yet  the  use  of  water  is  l)ound  to  increase 
rather  than  diminish  w^ith  the  growing  demands  of  the  City. 
The  subject  of  preventing  unnecessary  waste  is  one  to  which  the 
city  authorities  should  at  once  direct  their  attention.  While  the 
extent  of  its  practical  effect  upon  the  City's  water  supply  is  so 
uncertain,  this  Commission  does  not,  in  view  of  the  imperative 
needs  of  the  City,  regard  it  as  a  sufficient  reason  for  denying  this 
application. 

Returning  to  the  consideration  of  the  Catskill  watershed,  the 
cost  of  this  plan  is  estimated  by  the  Board  of  Water  Supply  to 
be  one  hundred  and  sixty -two  millions  of  dollars,  and  it  is  fur- 
ther estimated  that  from  five  to  six  years  must  elapse  before  the 
delivery  of  the  water  can  be  insured  from  this  source  to  the 
Croton  basin  and  from  eight  to  ten  years  will  be  required  to 
deliver  at  least  two  hundred  and  fifty  million  gallons  per  day 
to  Hill  View  reservoir  and  one  hundred  million  gallons  per 
day  to  the  Boroughs  of  Brooklyn  and  Richmond.  It  is  ad- 
mitted that  this  undertaking  will  destroy  several  small  hamlets 
and  a  vast  amount  of  valuable  property,  and  that  the  State 
cannot  afford  to  permit  the  City  of  New  York  to  enter  an  in- 
terior county  nearly  100  miles  distant,  and  condemn  property 
there,  unless  the  conditions  demand  it.  But  if  the  circumstances 
warrant  it,  the  State  cannot  afford,  by  refusing  to  permit  such 
entrance,  to  retard  the  growth  of  the  great  metropolitan  city  or 
to  jeopardize  the  interest  of  its  inhabitants.  The  City  of  New 
York  should  be  permitted  to  provide  for  its  needs,  and  at  the 
same  time  the  rights  of  the  inhabitants  of  the  district  to  be 
invaded  should  be  protected. 

The  Commission  is  therefore  of  the  opinion  that  the  plans 
proposed  are  justified  by  public  necessity. 

Coming  to  the  second  question  to  be  determined,  viz. :  are  the 
said  plans  '^just  and  equitable  to  the  other  municipalities  and 
civil  divisions  of  the  State  affected  thereby  and  to  the  inhabi- 
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tants  thereof,"  the  Commission  notes:  first,  that  the  territory 
from  which  New  York  proposes  to  take  its  further  water  supply 
lies  west  of  the  City  of  Kingston  wliich  has  a  population  of 
25,556.  There  are  also  many  thriving  villages  located  in  and 
adjacent  to  these  Catskill  mountain  watersheds,  some  of  which 
do  now,  while  many  more  may  in  the  future,  require  for  their 
own  use  a  portion  of  the  water  asked  for  by  the  City  of  New 
York.  The  law  provides  that  the  rights,  inherent  to  these  sev- 
eral communities,  must  be  protected. 

It  is  also  clear  that  the  execution  of  the  plans  will  interfere 
in  some  ways  with  the  existing  rights  of  municipalities  and 
other  civil  divisions  of  the  State  situated  in  this  locality.  The 
application  of  the  City  of  New  York  was  silent  upon  the  methods 
to  be  followed  in  meeting  this  cpiestion  of  justice  to  these  lo- 
calities, thus  leaving  the  matter  for  adjustment  by  the  State 
Water  Supply  Commission.  The  injustice  of  the  plans  to  these 
municipalities  and  civil  divisions  of  the  State  was  pointed  out 
and  discussed  hy  the  attorneys  appearing  for  the  several  mu- 
nicipalities. To  meet  these  objections  and  to  provide  a  plan 
that  would  be  just  and  equitable  to  all  of  the  municipalities  af- 
fected, the  Commission  prepared  amendments  to  sections  31.  35 
and  41  of  chapter  724  of  the  Laws  of  1905,  which  amendments 
were  approved  by  the  City  of  New  York,  and  the  authorities 
of  the  city  aided  in  having  the  act  creating  the  Board  of  Water 
Supply  of  the  City  of  New  York  and  defining  its  duties  amended. 

These  amendments  provide  as  follows :  In  section  31,  that  no 
contract  for  construction  to  be  performed  in  municipalities  out- 
side of  the  City  of  Ncav  York  shall  take  effect  until  a  bond  in 
the  penal  sum  of  five  thousand  dollars  ($5,000)  shall  be  given 
by  the  emplo.yer  of  labor  to  the  municipality  in  which  such 
labor  may  be  employed,  conditioned  to  save  harmless  and  in- 
demnify such  municipality  against  any  loss,  expense  or  charge 
that  it  may  legally  incur  because  of  pauper  or  indigent  em- 
ployees brought  into  such  municipality  and  having  no  settle- 
ment therein. 

In  section  35,  that  the  City  of  New  York  shall  provide  proper 
police  protection  to  the  inhabitants  of  the  localities  in  which 
any  work  may  be  constructed  under  the  authority  of  said  act, 
and  shall  also  pay  any  expense  necessarily  incurred  by  any 
county,  town  or  city  in  any  criminal  action  or  proceeding  against 
any  person  employed  on  any  work  coustructed  or  in  process  of 
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construction  under  said  act,  or  in  the  suppression  of  riots  among 
persons  employed  on  said  work,  or  in  the  prevention  of  the 
commission  of  crime  by  such  persons,  after  the  same  has  been 
duly  audited,  as  required  by  law. 

In  section  41,  so  as  to  make  it  lawful  for  any  municipal  cor- 
poration or  other  civil  division  of  the  State  within  the  water- 
sheds of  Esopus  creek,  Rondout  creek  or  the  Catskill  creek  in 
the  counties  of  Ulster  and  Greene,  at  its  oAvn  expense  to  con- 
struct a  pipe  line  or  aqueduct  connecting  with  any  reservoir 
that  may  he  eonstructed  under  the  provisions  of  said  act,  in  said 
locality,  for  the  purpose  of  supplying  water  to  such  numicipal 
corporation,  or  other  civil  division  of  the  State ;  the  quantity  of 
water  to  be  drawn  1)y  such  inunieipal  corporation,  or  other  civil 
division  of  the  State,  from  said  reservoir  not  to  exceed  the  pro- 
portionate quantity  that  is  used  in  the  City  of  New  York ;  such 
municipal  corporation  or  other  civil  division  of  the  State  to 
pay  to  the  City  of  New  Y^'ork  a  water  tax  or  charge  founded 
upon  the  quantity  of  water  consumed,  which  rates  shall  be 
agreed  upon  between  the  parties  or  shall  be  fixed  b}^  the  State 
Water  Supply  Commission  after  hearing  all  parties  interested. 

The  amendment  to  section  41  also  provides  that  in  case  any 
water  shall  be  taken,  under  the  provisions  of  said  act,  from 
the  Esopus  creek  in  leister  count3\  the  City  of  New  Y^ork, 
shall  at  its  own  expense,  cost  and  charge,  and  under  a  plan 
to  be  approved  by  the  Common  Council  and  City  Engineer 
of  the  City  of  Kingston,  build,  construct,  reconstruct,  alter  or 
change  the  sanitary  sewers  of  the  City  of  Kingston  known  as 
the  1st  and  8th  Ward  sewers,  which  now  discharge  into  the 
Esopus  creek,  so  tliat  the  same  shall  discharge  into  the  Hudson 
river,  or  into  the  Rondout  creek,  the  City  of  New  York  becoming 
liable  also  for  any  and  all  damages  which  may  result  from 
the  building  or  construction,  reconstruction,  alteration  or  chang- 
ing of  said  sewers,  and  that  the  City  of  New  York  shall  also 
acquire,  by  purchase  or  condemnation  proceedings,  all  rights 
in  or  over  private  lands  in  said  City  of  Kingston,  which  it  may 
be  necessary  to  acquire  in  order  to  build,  construct,  reconstruct, 
alter  or  change  said  sewers,  with  the  right,  however,  to  use 
the  public  streets  in  the  City  of  Kingston  for  such  construction. 

The  City  of  Kingston  is  now  taking  a  portion  of  its  water 
supply  from  the  ]\Iink  Hollow  stream,  which  is  a  tributary  to 
the  Esopus  watershed,  and  included  in  the  application  of  the 
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City  of 'New  York.  By  a  stipulation  of  the  attorneys  of  the 
Cities  of  Kingston  and  New  York,  entered  into  at  the  hearing, 
it  was  agreed  that  said  application  should  be  amended  by  elim- 
inating from  it  this  Mink  Hollow  watershed  above  the  dam 
which  diverts  its  water  into  Cooper  lake.  The  stipulation  is 
approved  by  this  Commission. 

There  are  other  municipalities  embraced  within  the  water- 
sheds of  the  Esopus,  Rondout  and  Catskill  creeks  and  their 
tributaries  which  are  now  taking  waters  from  said  watersheds 
for  the  purpose  of  supplying  their  inhabitants  with  w^ater  for 
the  usual  municipal  purposes,  and  the  plans  should  be  modified 
so  as  to  protect  and  conserve  the  rights  of  those  municipalities, 
as  hereinafter  stated. 

The  amendments  of  sections  31,  35  and  41  of  chapter  724  of 
the  Laws  of  1905,  together  with  the  modifications  of  the  plans 
as  aforesaid,  make  said  plans  just  and  equitable  to  the  other 
municipalities  and  civil  divisions  of  the  State  affected  thereby. 

The  third  requirement  of  the  statute  still  remains  for  con- 
sideration, to  wit:  ''do  said  plans  make  fair  and  equitable  pro- 
vision for  the  determination  and  payment  of  any  and  all  dam- 
ages to  persons  and  property,  both  direct  and  indirect,  which 
will  result  from  the  execution  of  said  plans?" 

The  plans  contemplate  building  a  large  storage  dam  at  Ash- 
okan  on  the  Esopus  river,  with  a  flow  line  600  feet  above  tide- 
water and  high  enough  above  the  surface  of  the  ground  at  that 
point  to  flood  the  entire  Esopus  valley  from  mountain  to  moun- 
tain, backing  up  the  water  for  a  distance  of  about  17  miles, 
submerging  10,120  acres  and  covering  all  of  the  villages  and 
farm  lands  lying  within  this  territory,  and  destroying  or  causing 
the  removal  of  all  houses,  business  places,  schools,  churches, 
cemeteries,  railway  stations  and  activities  within  such  area. 
Here  are  established  permanent  homes,  business  places  and 
market  centers  where  employment  is  afforded  to  many  people. 
All  of  this  is  to  be  broken  up  and  the  territory  turned  into  one 
great  impounding  reservoir.  The  plans  also  contemplate  the 
construction  of  many  smaller  reservoirs  which  will  impound 
the  waters  of  the  other  mountain  streams,  in  some  cases  de- 
stroying villages  and  in  many  instances  damaging  business  and 
property,  both  directly  and  indirectly,  by  abolishing  markets, 
by  destroying  business  opportunities,  by  decreasing  the  value 
of  homes  and  farms  and  by  depriving  laborers  of  fixed  and  reg- 
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ular  employment ;  in  short  by  arrestin«?  all  development  of  these 
localities. 

All  of  these  changes  mean  a  readjustment  of  conditions  in 
these  communities.  To  protect  such  interests  was  the  purpose 
of  the  third  requirement  of  the  statute. 

This  condition  was  the  subject  of  much  serious  discussion  at 
the  hearing  and  the  injustice  it  involved  was  forcibly  urged  by 
those  filing  objections  to  the  plans  of  the  City  of  New  York. 
In  rebuttal  the  City,  in  an  elaborate  paper  by  the  Assistant 
Corporation  Counsel,  explained  its  plan  and  claimed  that  the 
scheme  was  just  and  equitable  in  every  particular. 

The  Commission  is  convinced  that  the  city's  plan  was  neither 
broad  nor  specific  enough  to  meet  the  requirements  of  the  statute 
or  to  justify  the  city  in  so  materially  affecting  the  communities 
to  be  invaded. 

Although  given  by  the  statute  power  to  modify  any  plan  so 
as  to  protect  the  people  affected,  this  Commission  became  con- 
vinced that  justice  could  be  done  to  all  parties  by  further 
amending  chapter  724  of  the  Laws  of  1905,  and  it  therefore 
prepared  a  series  of  amendments  which  it  believes  fully  protects 
the  interests  of  the  people  that  may  be  affected  by  the  execu- 
tion of  the  plans  of  the  City  of  New  York,  yet  works  no  hard- 
ship to  that  city.  These  amendments  were  approved  by  the 
City  of  New  York,  and  are  now  a  part  of  the  statutory  law  of 
the  State. 

They  provide  as  follows : 

Section  11  of  chapter  724  of  the  Laws  of  1905  as  amended 
in  1906,  provides  that  before  the  City  of  New  York  takes  pos- 
session of  any  of  the  lands  necessary  for  the  execution  of  its 
plans,  it  shall  pay  to  the  respective  owner  or  owners  of  each 
parcel  of  real  estate  taken,  a  sum  of  money  equal  to  one-half 
the  assessed  valuation  of  same,  as  it  appears  by  the  assessment- 
roll  of  the  town  in  which  the  same  is  situate  for  the  year  1905, 
and  provides,  that  a  deposit  of  the  money  to  the  credit  of,  or 
payable  to  the  owner  of  such  land,  pursuant  to  the  direction 
of  the  Court,  shall  be  deemed  a  payment  thereon. 

Section  37  of  said  act  as  amended  provides  that  if  the  City 
of  New  York,  or  its  representatives  shall  enter  upon  any  lands 
not  taken  in  pursuance  of  said  act,  for  the  purpose  of  pre- 
serving streams  or  water  courses  from  pollution  or  contamina- 
tion, or  for  the  purpose  of  removing  or  causing  to  be  removed, 
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any  buildings  or  iniprovements  thereon,  on  the  ground  that  the 
same  may  contaminate  the  water  supply,  it  shall  make  just  com- 
pensation to  the  owner  of  said  buildings  or  improvements. 

Section  42  of  said  act  as  amended  provides  that  if  any  real 
estate,  not  taken  by  virtue  of  that  act  and  chapter  723  of  the 
Laws  of  1905,  or  if  any  established  business  on  the  1st  day  of 
June,  1905.  situate  in  the  counties  of  Ulster.  Albany  or  Greene, 
should  be.  directly  or  indirectly  decreased  in  value  by  reason 
of  the  a(M|uiring  of  lands  by  the  City  of  New  York  for  an 
additional  water  supply,  or  by  reason  of  the  execution  of  any 
plans  for  such  additional  water  supply  by  the  City  of  New 
York,  under  the  provisions  of  said  act  and  chapter  723  of  the 
Laws  of  1905,  the  owner,  his  heirs,  assigns  or  personal  repre- 
sentatives, shall  have  a  right  to  damages  for  such  decrease  in 
value,  and  that  the  commissioners,  appointed  to  determine  such 
damages,  shall  not  be  limited  in  the  reception  of  evidence  to 
the  rules  reguhiting  the  proof  of  direct  damages.  It  also  pro- 
vides that  a  person  employed  in  a  manufacturing  establish- 
ment or  in  an  established  business,  or  upon  any  lands  who  is 
not  the  owner  or  part  owner  thereof,  or  of  any  interest  therein, 
in  the  counties  of  Ulster,  Albany  and  Greene,  which  manufac- 
turing establishment  or  established  business  is  injured  or  de- 
stroyed, or  which  lands  are  taken  or  acciuired  under  or  because 
of  the  provisions  of  said  act,  who  has  been  so  employed  con- 
tinuously for  six  months  prior  to  the  1st  day  of  January,  1906, 
and  who  continues  in  such  employment  up  to  the  time  of  such 
injury,  destruction,  taking  or  acquisition,  shall  have  a  claim 
for  damages  against  the  City  of  New  York  equal  to  the  salary 
paid  such  employee  for  the  six  months  immediately  preceding 
the  1st  day  of  Januarj^,  1906,  and  that  an  action  to  recover 
such  damages,  if  they  cannot  be  agreed  upon,  may  be  main- 
tained against  the  City  of  New  York  in  the  Supreme  Court, 
not,  however,  for  an  amount  to  exceed  the  sum  of  the  wages 
paid  the  party  claiming  such  damages  for  the  six  months  im- 
mediately prior  to  the  1st  day  of  January,  1906. 

The  amendments  were  prepared  after  consideration  of  the 
evidence  produced  and  the  arguments  made  by  the  attorneys 
representing  the  objectors  upon  the  hearing;  also  after  a  per- 
sonal inspection  of  some  of  the  territory  proposed  to  be  taken 
and  a  study  of  the  laws  of  the  State  of  Massachusetts,  and  the 
method  adopted  by  the  AFetropolitan  Water  Board  of  that  State 
in  dealing  with  similar  questions;  and  the  Connnission  believes 
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that  the  hnv  as  now  amended  makes  fair  and  equitable  pro- 
visions for  the  determination  and  payment  of  any  and  all  dam- 
ages both  direct  and  indirect,  which  may  result  from  the  execu- 
tion of  said  plans,  and  that  it  also  protects  New  York  from 
paying  exorbitant  and  improper  damage. 

The  Committee  therefore,  finds  and  determines : 

First.  That  the  application  of  the  City  of  New  York  and  the 
plans  submitted  for  a  new  and  additional  supply  of  water,  are 
justified  by  public  necessity. 

Second.  That  the  said  plans  be  and  the  same  hereby  are 
modified  as  follows : 

The  said  City  of  New  York  is  hereby  prohibited  from  taking 
any  of  the  waters  of  the  so-called  ^link  Hollow  stream  above  the 
dam  constructed  thereon  by  the  City  of  Kingston  to  divert  said 
waters  into  Cooper  lake,  and  that  any  municipal  corporation 
or  other  civil  division  of  the  State  withm  the  watersheds  of 
the  Esopus.  Rondout  or  Catskill  creeks,  may  at  any  time  take 
water  from  any  reservoir  or  aqu^^duct  to  be  constructed  under 
said  plans,  upon  paying  to  the  City  of  New  York  a  water  tax 
or  charge  founded  upon  the  cpiantity  of  water  consumed,  which 
tax  or  charge  may  be  agreed  between  the  parties  or  shall  be 
fixed  by  the  State  AYater  Supply  Commission  after  hearing 
all  the  parties  interested.  And  any  of  such  municipal  corpora- 
tions or  other  civil  divisions  of  the  State  may  take  water  from 
said  creeks  and  from  other  sources  in  said  watersheds,  as  they 
may  need  from  time  to  time  for  the  nsual  purposes  of  a  mu- 
nicipal water  supply :  and  it  is  further  modified  by  striking 
out  from  the  said  application  and  the  maps,  profiles  and  sur- 
veys accompanying  the  same,  the  Schoharie  watershed,  and  the 
said  City  of  Xew  York  is  prohibited  from  taking  any  of  the 
waters  of  the  Schoharie  watershed;  without  passing  upon  the 
merits,  for  the  reasons  hereinbefore  stated,  viz. :  the  failure  of 
the  City  to  give  the  public  notice  reciuired  by  the  statute  in  the 
counties  of  Montgomery  and  Schenectady. 

That  said  plans  as  above  modified,  taken  with  the  amend- 
ments made  to  sections  31.  35  and  41  of  chapter  72-1  of  the  Laws 
of  1905.  by  chapter  31-1  of  the  Laws  of  1906.  are  just  and 
equitable  to  other  municipalities  and  other  civil  divisions  of  the 
State  affected  thereby  and  to  the  inhabitants  thereof,  particular 
consideration  being  given  to  their  present  and  future  necessi- 
ties for  sources  of  water  supply. 
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Third.  ,That  said  plans  taken  with  the  amendments  to  sec- 
tions 11,  37  and  42  of  chapter  724  of  the  Laws  of  1905,  by 
chapter  314  of  the  Laws  of  1906,  make  fair  and  equitable  pro- 
visions for  the  determination  and  payment  of  any  and  all  dam- 
ages to  persons  and  property  both  direct  or  indirect,  which  will 
result  from  the  execution  of  said  plans. 

The  State  Water  Supply  Commission  does  hereby  approve 
the  said  application  of  the  City  of  New  York  with  the  modifi- 
cations in  the  said  plans  submitted  as  hereinbefore  stated  and 
set  forth,  and  which  modifications  it  deems  necessary  to  pro- 
tect the  water  supply  and  the  interests  of  the  municipal  cor- 
porations and  civil  divisions  of  the  State,  and  the  inhabitants 
thereof  affected  thereby. 

In  witness  whereof,  said  State  AVater  Supply  Commission 
has  hereby  made  the  foregoing  decision  in  writing,  has  signed 
the  same  and  caused  its  official  seal  to  be  hereunto  affixed,  and 
the  same,  together  with  all  plans,  maps,  surveys  and  other 
papers  or  records  relating  thereto,  with  the  testimony  taken  by 
it,  filed  in  its  office  in  the  City  of  Albany,  this  14th  day  of 
May,  1906. 

HENRY  H.  PERSONS, 

President. 

MILO  M.  ACKER, 
[l.  s.]  ERNST  J.  LEDERLE, 

JOHN  A.  SLEICHER, 
CHARLES  DAVIS, 

Commissioners. 
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APPENDIX  I. 

LAWS  OF  1905,  CHAPTER  723. 

Ax  Act  to  establish  a  state  water  commission,  to  define  its 
powers  and  duties,  and  making-  an  appropriation  therefor. 

Became  a  law.  June  3,  190").  with  the  approval  of  the  Governor. 
Passed,  three-fifths  being  present. 

The  People  of  the  State  of  New  York,  represented  in  Senate 
unci  Assemhljj,  do  enact  as  follows: 

Section  1.  State  Water  Supply  Commission.  The  governor, 
by  and  with  the  advice  and  consent  of  the  senate,  shall  within 
fifteen  days  after  this  act  takes  effect,  appoint  five  citizens  of 
the  state,  one  of  whom  shall  be  designated  as  president,  to  con- 
stitute a  commission  to  be  known  as  the  state  water  supply  com- 
mission. Any  three  of  said  commissioners  shall  constitute  a 
quorum  for  the  transaction  of  business.  The  commission  shall 
make  necessary  rules  and  regulations  for  the  proceedings  here- 
under. 

Sec.  2.  Powers.  No  municipal  corporation  or  other  civil  divi- 
sion of  the  state,  and  no  board,  commission  or  other  body  of  or 
for  any  such  municipal  corporation  or  other  civil  division  of  the 
state  shall,  nor  shall  any  person  or  water-works  corporation  en- 
gaged in  supplying  or  proposing  to  supply  the  inhabitants  of 
any  municipal  corporation  with  water,  after  this  act  takes  effect, 
have  any  power  to  acquire,  take  or  condemn  lands  for  any  new 
or  additional  sources  of  water  supply,  until  such  person,  cor- 
poration or  civil  division  has  first  submitted  the  maps  and  pro- 
files therefor  to  said  commission,  as  hereinafter  provided,  and 
until  said  commission  shall  have  approved  the  same.  (As 
amended  by  Laws  lOOG.  Chapter  -ilo.) 

Sec.  3.  Procedure.  Decision.  Expense  of  hearing.  Any 
municipal  corporation  or  other  civil  division  of  the  state  or  any 
person  or  water-works  corporation  may  make  application  by 
petition  in  writing  to  the  said  commission  for  the  approval  of 
its  maps  and  profiles  of  such  new  or  additional  source  or  sources 
of  water  supply.  Such  application  shall  be  accompanied  by  an 
exhibit  of  maps  of  the  lands  to  be  acquired  and  profiles  thereof 
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showing  the  sites  and  areas  of  the  proposed  reservoirs  and  other 
works,  the  profiles  of  the  aqueduct  lines  and  the  flow  lines  of  the 
water  w^hen  impounded,  plans  and  surveys  and  abstract  of  of- 
ficial reports  relating  to  the  same,  showing  the  need  for  a  par- 
ticular source  or  sources  of  supply  and  the  reasons  therefor,  and 
shall  be  accompanied  by  a  plan  or  scheme  to  determine  and 
provide  for  the  payment  of  the  proper  compensation  for  any  and 
all  damages  to  persons  or  property,  whether  direct  or  indirect, 
which  will  result  from  the  acquiring  of  said  lands  and  the  exe- 
cution of  said  plans.  Such  petition  shall  also  be  accompanied 
by  such  proof  as  to  the  character  and  purity  of  the  water  supply 
proposed  to  be  acquired  as  the  state  water  supply  commission 
shall  require.  If  such  petition  is  made  by  a  i)erson  or  water- 
works corporation,  it  shall  be  accompanied  by  an  undertaking 
in  such  amount  and  Avith  such  sureties  as  the  state  water  supply 
commission  shall  determine,  that  such  person  or  water- works 
corporation  will  pay  the  expenses  of  the  hearing  and  determina- 
tion as  hereinafter  provided.  Said  commission  shall  thereupon 
cause  public  notice  to  be  given  that  on  a  day  therein  named 
the  commission  will  meet  at  its  office  in  the  city  of  Albany,  or 
at  such  other  place  as  it  may  particularly  specify  in  said  notice, 
for  the  purpose  of  hearing  all  ^persons,  municipal  corporations 
or  other  civil  divisions  of  the  state  that  may  be  affected  thereby. 
Such  notice  shall  be  published  in  such  newspapers  and  for  such 
length  of  time,  not  exceeding  four  weeks,  as  the  commission  shall 
determine.  At  nuy  time  prior  to  the  day  specified  in  such  notice 
any  person  or  municipal  corporation  or  the  proper  authorities 
of  any  civil  division  of  the  state  may  file  in  the  office  of  the  com- 
mission at  Albany  objections  to  the  project  proposed  by  such 
application.  Every  objection  so  filed  shall  particularly  specify 
the  ground  thereof.  Said  commission  shall,  upon  the  day  speci- 
fied in  said  notice,  or  upon  such  subsequent  day  or  days  to  which 
it  may  adjourn  the  hearing,  proceed  to  examine  the  said  maps 
and  profiles  and  to  hear  the  proofs  and  arguments  submitted  in 
support  and  in  opposition  to  the  pro])osed  project,  but  no  person, 
municipal  corporation  or  local  authorities  shall  be  heard  in  oppo- 
sition thereto  except  on  objections  filed  as  authorized  by  this 
section.  The  commission  shall  determine  whether  the  plans 
proposed  are  justified  by  public  necessity.'  and  whether  such 
plans  are  just  and  equitable  to  the  other  nnuiicipalities  and 
civil  divisions  of  the  state  affected  thereb}^  and  to  the  inhabi- 
tants thereof,   particular  consideration  being  given  to  their 
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present  and  future  necessities  for  sources  of  water  supply, 
and  whether  said  plans  make  fair  and  equitable  provisions  for 
the  determination  and  payment  of  any  and  all  damages  to 
persons  and  property,  both  direct  and  indirect,  which  will 
result  from  the  execution  of  said  plans.  Said  commission  shall 
within  ninety  days  after  the  final  hearing  and  with  all  con- 
venient speed,  either  approve  such  application  as  presented 
or  with  such  modifications  in  the  plans  submitted  as  it  may 
deem  necessary  to  protect  tlie  water  supply  and  the  interest 
of  any  other  municipal  corporation,  or  other  civil  division  of 
the  state,  or  the  inhabitants  thereof,  or  to  bring  into  co-opera- 
tion all  nuuiicipal  corporations,  or  other  civil  divisions  of  the 
state,  which  may  be  affected  thereby.  Or  it  may  reject  the  ap- 
plication entirely  or  permit  another  to  be  filed  in  lieu  thereof, 
but  it  shall,  however,  make  a  reasonable  effort  to  meet  the 
needs  of  the  applicant,  with  due  regard  to  the  actual  or  pros- 
pective needs  and  interests  of  all  other  municipal  corporations 
and  civil  divisions  of  the  state  affected  thereby  and  the  inhabi- 
tants thereof.  Whenever  the  commission  shall  make  a  decision 
on  any  application  submitted  to  it,  it  shall  state  the  same  in 
writing  and  sign  the  same  and  cause  its  official  seal  to  be  af- 
fixed thereto  and  file  the  same,  together  with  all  plans,  maps, 
surveys  and  other  papers  or  records  relating  thereto  in  its 
office.  The  decision  of  the  commission  and  its  action  on  any 
application  may  be  reviewed  by  certiorari  proceedings.  The 
expense  of  any  such  hearing  and  determination  by  the  com- 
mission shall  be  certified  by  said  commission  to  the  person, 
water-works  corporation,  municipal  corporation  or  other  civil 
division  of  the  state  making  such  application  and  shall  be  paid 
by  said  applicant  within  thirty  days  thereafter  upon  the  certifi- 
cate of  the  commission  to  the  persons  entitled  thereto.  (As 
amended  by  Laws  of  1906.  Chapter  415.) 

Sec.  4.  Poire rs.  Said  commission  shall  have  power  to  sub- 
poena and  require  the  attendance  in  this  state  of  witnesses  and 
the  production  by  them  of  books  and  papers  pertinent  to  the 
investigation  and  inquiries  authorized  and  to  examine  them 
and  such  public  records  as  it  shall  require  in  relation  thereto. 
And  for  the  purposes  of  the  examination  which  it  is  authorized 
to  make  by  this  act,  the  commission  shall  possess  all  the  powers 
conferred  by  the  legislative  law  upon  a  committee  of  the  legis- 
lature or  b}^  the  code  of  civil  procedure  upon  a  board  or  com- 
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mittee,  and  may  invoke  the  power  of  any  court  of  record  in 
the  state  to  compel  the  attendance  and  testifying  of  witnesses 
and  the  production  by  them  of  books  and  papers  as  aforesaid. 
(As  amended  by  Laws  of  1906,  Chapter  415.) 

Sec.  5.  Term.  Salary.  The  commission  shall  have  an  of- 
ficial seal.  The  term  of  each  member  of  the  commission  shall 
be  five  years,  except  that  the  members  of  said  commission  first 
appointed  shall  hold  office  respectively  one  for  one  year,  one 
for  two  years,  one  for  three  years,  one  for  four  years  and  one 
for  five  years,  and  as  the  term  of  each  commissioner  expires  or 
otherwise  becomes  vacant  his  successor  shall  be  appointed  in 
the  manner  hereinbefore  provided  for  the  appointment  of  the 
original  commissioners.  The  members  of  the  commission  shall 
receive  an  annual  salary  of  five  thousand  dollars  each,  and  be 
paid  their  necessary  and  reasonable  expenses  actually  incurred 
in  the  prosecution  of  their  duties,  payable  monthly.  The  com- 
mission is  hereby  authorized  and  empowered  to  employ  a  sec- 
retary and  such  engineers,  stenographers,  clerks  and  other 
subordinates  as  the  duties  imposed  upon  them  by  this  act  may 
require  and  to  fix  and  pay  the  reasonable  salaries  and  expenses 
of  such  officers,  and  of  all  other  subordinates  for  the  purpose 
of  proceedings  by  them  under  this  act,  subject  to  the  approval 
of  the  governor.    (As  amended  by  Laws  of  1906,  Chapter  415.) 

Sec.  6.  Duties  as  to  Investigation.  In  addition  to  the  powers 
and  duties  heretofore  conferred  upon  it,  said  commission  shall 
immediately  after  its  appointment  proceed  to  make  an  investi- 
gation and  report  to  the  legislature  as  part  of  its  first  annual 
report  hereinafter  provided  for,  concerning  the  available  sources 
of  water  supply  in  this  state,  the  respective  purity  and  quan- 
tity of  each  source  of  supply  and  the  availability  of  each  to 
be  used  for  localities  other  than  those  immediately  adjacent 
thereto.  Said  commission  shall  also  investigate  and  report  at 
said  time  the  present  water  supply  of  each  municipal  corpora- 
tion and  other  civil  divisions  of  the  state  to  ascertain  the  present 
and  future  needs  of  each  of  said  municipal  corporations  and 
other  civil  divisions  of  the  state,  and  the  supply  therefor,  and 
the  purity  of  each  of  said  supplies.  Said  commission  shall  also 
report  the  present  dispositions  of  sewerage  of  each  municipal 
corporation  and  other  civil  divisions  of  the  state,  and,  if  neces- 
sary, of  adjoining  states,  with  special  reference  to  said  dispo- 
sition affecting  the  various  municipal  corporations  and  other 
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civil  divisions  of  the  state  in  relation  to  the  water  supply  of 
this  state.  Said  commission  shall  also  report  the  advisability 
of,  the  time  required  for  and  the  expense  incident  to,  the  con- 
struction of  a  state  system  of  water  supply  and  for  a  state 
system  for  the  disposition  of  sewerage,  if  necessary,  for  all 
or  any  of  the  municipal  corporations  and  other  civil  divisions 
of  this  state,  and  make  such  recommendations  connected  with 
the  subjects  of  said  investigations  herein  provided  for  as  said 
commission  shall  determine.  In  said  investigation  concerning 
either  the  water  supply  or  disposition  of  sewerage,  said  com- 
mission shall,  so  far  as  possible  make  use  of  all  reports  and 
surveys  in  regard  thereto  which  have  heretofore  been  made. 
For  the  purposes  of  such  investigations  as  are  provided  for  in 
this  section  said  commission  shall  have  all  the  powers  and  au- 
thority conferred  by  section  four  hereof. 

Sec.  7.  Report.  The  commission  shall  annually,  on  or  before 
the  first  day  of  February  in  each  year,  submit  a  written  report 
of  its  proceedings  during  the  preceding  year  to  the  legislature. 

Sec.  8.  Aqueduct  Commissioners.  Nothing  herein  contained 
shall  in  any  way  affect  the  acquiring  of  lands  by  the  aqueduct 
commissioners  of  the  city  of  New  York  under  the  provisions 
of  chapter  four  hundred  and  ninety  of  the  laws  of  eighteen 
liundred  and  eighty-three  as  heretofore  amended. 

Sec.  9.  Appropriation.  The  sum  of  forty  thousand  dollars 
or  so  much  thereof  as  may  be  necessary  is  hereby  appropriated 
out  of  any  moneys  in  the  treasury  not  otherwise  appropriated, 
to  be  paid  by  the  state  treasurer  upon  the  warrant  of  the  comp- 
troller for  the  purposes  of  this  act. 

Sec.  10.  Bcpeals.  All  other  acts  and  parts  of  acts  incon- 
sistent with  this  act  are  hereby  repealed. 

Sec.  11.    This  act  shall  take  effect  immediately. 
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LAWS  OF  1905,  CHAPTER  724. 

An  Act  to  provide  for  an  additional  supply  of  pure  and  whole- 
some water  for  the  city  of  New  York;  and  for  the  acquisi- 
tion of  lands  or  interests  therein,  and  for  the  construction 
of  the  necessary  reservoirs,  dams,  aqueducts,  filters,  and 
other  appurtenances  for  that  purpose;  and  for  the  ap- 
pointment of  a  commission  with  the  powers  and  duties 
necessary  and  proper  to  attain  these  objects. 

Accepted  by  the  City.    Became  a  law  June  3,  1905,  with  the  approval  of  the 
Governor.     Passed  by  a  two-thirds  vote. 

The  People  of  the  State  of  Neiv  York,  represented  in  Senate 
and  Assembly,  do  enact  as  folloivs: 

Section  1.  Board  of  Water  Supply  of  the  City  of  New  York. 
Salary.  Powers.  Legal  Adviser.  Removal.  The  mayor  of  the 
city  of  New  York  shall  appoint  three  persons  who  shall  be 
commissioners  for  the  purposes  hereinafter  specified.  The  per- 
sons so  to  be  appointed  shall  be  public  officers  and  shall  con- 
stitute a  board  or  commission  to  be  called  the  board  of  w^ater 
supply  of  the  city  of  New  York.  Every  member  of  this  board 
shall  during  his  term  of  office  be  a  resident  of  the  city  of  New 
York.  Each  of  the  commissioners  shall  be  entitled  to  receive 
a  salary  of  twelve  thousand  dollars  per  year  and  shall  hold  no 
other  federal,  state  or  municipal  office,  except  the  office  of  notary 
public  or  commissioner  of  deeds.  The  board  shall  have  the 
powder  to  appoint  a  president  from  among  its  own  members 
and  to  adopt  a  seal  and  by-laws  regulating  the  transaction  of 
its  business.  The  board  shall  also  have  power  to  select  and 
appoint  a  secretary,  and  such  engineers,  surveyors,  draughts- 
men, stenographers,  clerks  and  employees  as  may  be  necessary, 
and  to  fix  their  compensation  and  in  addition  to  the  powers 
hereinafter  specifically  conferred  shall  have  such  further  powers 
as  may  be  requisite  to  the  efficient  performance  of  the  duties 
imposed  upon  it  by  this  act.  Two  members  shall  constitute  a 
quorum  of  said  board  for  the  transaction  of  all  business  of  the 
board.  All  contracts  and  other  papers  to  be  executed  pursuant 
to  a  resolution  adopted  by  the  board,  may  be  executed  in  the 
name  of  the  board,  and  under  its  seal  and  attested  by  the  signa- 
ture of  its  president  or  secretary  or  of  any  member  of  the 
board  duly  authorized  by  resolution  so  to  do.  The  corporation 
counsel  of  the  city  of  New  York  shall  be  the  attorney  at  law 
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for,  and  legal  adviser  of,  the  board,  and  shall,  upon  its  request, 
either  personally  or  through  such  of  his  assistants  or  other 
counsel  as  he  may  designate,  furnish  it  with  advice  and  aid,  in 
a  similar  manner  as  he  is  reciuired  by  law  to  do  in  the  case  of 
the  departments,  boards  and  officers  of  the  city  of  New  York. 
No  member  of  said  board  shall  be  removed  except  for  incom- 
peleney  or  misconduct  shown  after  a  hearing  upon  due  notice, 
upon  stated  charges. 

Sec.  2.  Duties  as  to  Investigation.  It  shall  be  the  duty  of 
the  board  to  proceed  immediately  and  with  all  reasonable 
speed,  to  ascertain  what  sources  exist  and  are  most  available, 
desirable  and  best  for  an  additional  supply  of  pure  and  whole- 
some water  for  the  city  of  New  York.  The  board  shall  make 
such  surveys,  maps,  plans,  specifications,  estimates  and  investi- 
gations as  it  may  deem  proper  in  order  to  ascertain  the  facts 
as  to  the  said  sources  and  shall  report  to  the  board  of  estimate 
and  apportionment  with  recommendations  as  to  what  action 
should  in  its  opinion  be  taken  Avith  reference  thereto,  so  that 
the  board  of  water  supply  and  the  board  of  estimate  and  ap- 
portionment may  be  enabled  to  determine  from  Avhat  source  or 
sources  and  in  what  manner  the  city  of  New  York  may  best 
secure  an  additional  supply  of  pure  and  wholesome  water.  It 
shall  not  be  necessary  that  the  project  contemplated  by  this 
act  shall  be  acted  on  by  or  under  one  report,  or  at  one  time, 
but  it  shall  be  lawful  for  the  said  boards  to  report  upon,  con- 
sider and  determine  the  project  in  parts  or  sections  from  time  to 
time  as  the  said  boards  may  deem  fit,  so  that  the  city  may  be  able 
to  obtain  an  additional  supply  of  water  from  one  or  more 
sources  before  the  whole  additional  supply  contemplated  may  be 
obtained. 

Sec.  3.  General  Plan.  Proceelure.  Limitation.  The  board 
of  estimate  and  apportionment  upon  the  receipt  of  the  said 
report  or  reports  of  the  board  of  water  supply  may  adopt, 
modify  or  reject  the  whole  or  any  part  of  the  same,  and  may 
cause  such  surveys  to  be  made,  and  such  further  information 
to  be  obtained  as  it  shall  deem  expedient  to  enable  it  to  act 
intelligently  in  the  premises.  In  case  of  the  modification  or 
rejection  of  the  recommendations  in  said  report  or  reports  or 
any  part  thereof  by  the  board  of  estimate  and  apportionment, 
the  board  of  water  supply  in  like  manner  as  aforesaid  shall  pre- 
pare and  submit  to  the  board  of  estimate  and  apportionment 
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a  further  report  or  reports,  surveys,  maps,  plans,  specifications^ 
estimates  and  investigations  and  make  such  changes  and  modifi- 
cations as  shall  seem  i:)roper  to  the  board  of  estimate  and  appor- 
tionment, and  shall  continue  so  to  do  under  the  direction  of  the 
board  of  estimate  and  apportionment,  until  a  map,  plan  or  plans 
covering  the  entire  work  contemplated  by  this  act  shall  be  ap- 
proved and  adopted  by  the  board  of  estimate  and  apportion- 
ment. The  said  map,  plan  or  plans  may  be  made  and  adopted 
in  parts  or  sections  from  time  to  time  and  may  be  changed  or 
modified  either  before  or  after  adoption  as  the  board  of  estimate 
and  apportionment  may  deem  necessary  for  the  more  efficient 
carrying  out  of  the  provisions  of  this  act.  The  board  of  estimate 
and  apportionment  prior  to  the  adoption  of  such  map,  plan  or 
plans,  or  to  a  modification  thereof  shall  afford  to  all  persons 
interested  a  reasonable  opportunity  to  be  heard  respecting  the 
same  and  shall  give  reasonable  public  notice  of  such  hearing 
whereat  testimony  may  be  produced  by  the  parties  appearing 
in  such  manner  as  the  board  of  estimate  and  apportionment 
may  determine,  and  each  member  of  the  said  board  is  hereby 
authorized  to  administer  oaths  and  issue  subpoenas  in  any  pro- 
ceeding pending  before  them  under  this  act.  Notice  of  such 
hearing  shall  be  given  in  addition  to  the  above  provision  by 
mailing  to  the  chairman  and  clerk  of  the  board  of  supervisors 
of  the  county  where  the  real  estate  to  be  acquired  is  situated, 
a  notice  of  such  hearing  at  least  eight  days  before  the  time  named 
in  said  notice.  A  final  map,  plan  or  plans  approved  and 
adopted  by  the  board  of  estimate  and  apportionment  shall  be 
executed  in  quadruplicate,  one  of  which  shall  remain  on  file 
with  the  clerk  of  the  board  of  estimate  and  apportionment,  one 
shall  be  placed  on  file  in  the  office  of  the  board  of  water  supply, 
one  or  a  certified  copy  thereof  shall  be  filed  in  the  county 
clerk's  office  or  register's  office  of  each  county  in  which  any 
of  the  land  affected  thereby  is  situated,  and  one  copy,  or  a 
certified  copy  thereof,  shall  l)e  filed  in  the  office  of  the  commis- 
sioner of  water  supply,  gas  and  electricity.  Provided,  however, 
that  no  reservoir,  or  other  structure  for  the  storage  or  im- 
pounding of  water,  shall  at  any  time  be  constructed  within  the 
drainage  area  of  the  Esopus  creek  in  the  coilnt}"  of  Ulster,  other 
than  that  designated  in  the  reports  of  William  H.  Burr,  Ru- 
dolph Ilering,  and  John  R.  Freeman  to  the  Honorable  George 
B.  IMcClellan,  mayor,  chairman,  board  of  estimate  and  appor- 
tionment of  the  city  of  New  York,  as  to  the  Ashokan  reservoir. 
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the  flow  line  of  which  shall  not  exceed  elevation  of  six  hundred 
feet  coast  and  geodetic  survey  datum.  (As  amended  by  Laws 
of  1906,  Chapter  314,  Section  1.) 

Sec.  4.  Power  to  Enter  Private  Property.  The  board  of 
water  supply,  its  agents,  engineers,  surveyors  and  such  other 
persons  as  may  be  necessary  to  enable  it  to  perform  its  duties 
under  this  act,  are  hereby  authorized  to  enter  upon  any  land, 
or  water  for  the  purpose  of  making  surveys,  examinations  or 
investigations  and  preparing  the  maps,  plans  and  reports  con- 
templated by  this  act,  and  for  the  purpose  of  posting  any  notices 
that  may  be  required  to  be  published  in  like  manner. 

Sec.  5.  Property  Maps.  Adoption.  After  the  approval, 
adoption  and  filing  of  a  final  map,  plan  or  plans  described  in 
section  three  of  this  act,  the  board  of  water  supply  shall  pre- 
pare and  submit  to  the  board  of  estimate  and  apportionment  six 
similar  maps  or  plans  of  the  proposed  sites  of  the  proposed 
dams,  reservoirs,  aqueducts,  sluices,  culverts,  canals,  pumping 
works,  bridges,  tunnels,  blow-offs,  ventilating  shafts,  filters,  and 
other  works  of  construction  and  the  appurtenances  thereof. 
Upon  those  maps  there  shall  be  laid  out  and  numbered  the 
various  parcels  of  real  estate  on,  over  or  through  which  the 
same  are  to  be  constructed  and  maintained,  or  which  may  be 
necessary  for  the  prosecution  of  the  work  authorized  by  this 
act.  On  said  maps  the  natural  and  artificial  division  lines 
existing  on  the  surface  of  the  soil  at  the  time  of  the  survey 
shall  be  delineated,  and  there  shall  be  plainly  indicated  thereon 
of  which  parcels  the  fee,  and  over  or  through  which  parcels 
the  right  to  use  and  occupy  the  same  in  perpetuity,  is  to  be 
acquired.  The  board  of  estimate  and  apportionment  may  adopt, 
modify  or  reject  said  maps  in  whole  or  in  part  and  require 
others  to  be  made  instead  thereof.  The  said  maps  may  be 
made  and  filed  in  sections.  One  or  more  sections  may  be  de- 
termined before  the  maps  of  the  whole  construction  are  com- 
pleted. The  said  sections  shall  be  determined  and  decided 
upon  previous  to  the  appointment  of  the  commissioners  as  here- 
inafter provided  for,  and  shall  be  so  determined  that  one  set 
of  commissioners  shall  not  be  appointed  upon  a  section  covering 
more  property  than  can  reasonably  be  passed  upon  and  awards 
made  by  said  commissioners  within  the  limits  of  a  year  from 
the  time  of  the  filing  of  the  oaths,  as  hereinafter  provided.  The 
proceedings  hereinafter  authorized  may  in  like  manner  be  taken 
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separatelj^  in  reference  to  one  or  more  of  such  sections  before 
the  maps  of  the  whole  are  filed.  The  work  upon  one  or  more 
of  such  sections  may  be  begun  before  the  maps  of  the  remain- 
ing sections  are  filed.  In  case  of  such  rejection  the  board  of 
water  supply  shall  in  like  manner,  as  aforesaid,  prepare  and 
submit  others,  until  maps  shall  be  approved  by  the  board  of 
estimate  and  apportionment  covering  the  entire  area  required 
for  the  construction,  maintenance  and  operation  of  such  aque- 
ducts, dams,  reservoirs,  culverts,  sluices,  canals,  bridges,  tunnels, 
pumping  works,  blow-offs,  shafts,  filters  and  appurtenances  ac- 
cording to  the  maps,  plan  or  plans,  theretofore  by  the  said 
board  of  estimate  and  apportionment  approved.  The  maps 
when  adopted  by  the  said  board  of  estimate  and  apportion- 
ment shall  be  by  said  board  transmitted  to  the  corporation 
counsel,  with  a  certificate  of  such  approval  written  thereon 
and  signed  by  a  majority  of  the  board  of  estimate  and  appor- 
tionment. 

Sec.  6.  Property  Maps.  Filing.  The  corporation  counsel  of 
the  city  of  New  York  shall  cause  one  of  said  maps  described 
in  the  previous  section,  or  a  certified  copy  thereof,  to  be  filed 
in  the  office  of  the  clerk  of  each  county  in  which  any  real 
estate  laid  out  on  said  map  shall  be  located  except  that  in  any 
county  in  which  there  is  a  register's  office,  the  said  maps  shall 
be  filed  therein  instead  of  in  the  office  of  the  county  clerk.  The 
other  maps  described  in  the  previous  section  shall  be  disposed 
of  in  the  manner  indicated  in  succeeding  sections  of  this  act. 

Sec.  7.  Commissioners  of  App^^aisal.  Petition.  After  the 
said  maps  shall  have  been  filed  as  provided  for  in  the  pre- 
ceding section  the  corporation  counsel,  for  and  on  behalf  of 
the  city  of  New  York,  shall,  upon  first  giving  the  notice  re- 
quired in  the  next  section  of  this  act,  apply  to  the  supreme 
court  at  any  special  term  thereof  to  be  held  in  the  judicial 
district  in  which  the  lands  or  some  part  thereof  shown  on  the 
said  maps,  and  the  title  to  which  it  is  proposed  to  acquire  in 
the  proceeding  thus  instituted,  is  situated,  for  the  appoint- 
ment of  commissioners  of  appraisal.  Upon  such  application 
he  shall  present  to  the  court  a  petition  signed  and  verified 
by  one  of  the  board  of  water  supply  duly  authorized  by  the 
said  board  so  to  do,  according  to  the  practice  of  the  court, 
setting  forth  the  action  theretofore  taken  by  the  board  of  water 
supply  and  by  the  board  of  estimate  and  apportionment,  and 
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the  filing  of  such  maps,  ajid  praying  for  the  appointment  of 
commissioners  of  appraisal.  Such  petition  shall  contain  a  gen- 
eral description  of  all  the  real  estate  to,  in.  or  over  which  any 
title,  interest,  right  or  easement  is  sought  to  be  acquired  for 
the  said  city  for  the  purpose  of  this  act,  each  parcel  being  more 
particularly  described  by  a  reference  to  the  number  of  said 
parcel  as  given  on  said  maps,  and  the  title,  interest  or  ease- 
ment sought  to  be  acquired  to,  in  or  over  such  parcel,  whether 
in  fee  or  otherwise,  shall  be  stated  in  the  petition. 

Sec.  8.  Commissioners  of  Appraisal.  Xofice  of  Application. 
The  corporation  counsel  shall  give  notice  in  the  City  Record, 
and  in  two  public  newspapers  published  in  the  city  of  New 
York,  and  in  two  public  newspapers  published  in  each  other 
county  in  which  any  real  estate  laid  out  on  said  maps  may  be 
located,  and  which  it  is  proposed  to  acquire  in  the  proceeding, 
of  his  intention  to  make  application  to  the  said  court  for  the 
appointment  of  commissioners  of  appraisal,  which  notice  shall 
specify  the  time  and  place  of  such  application,  shall  briefly 
state  the  objects  of  the  applications  and  shall  describe  the  real 
estate  sought  to  be  taken  or  affected.  A  statement  of  the 
boundaries  of  the  dams,  reservoirs,  sluices,  culverts,  canals, 
pumping  works,  bridges,  tunnels,  blow-offs,  filters  and  ventilat- 
ing shafts  and  of  the  route  of  the  tunnels  and  aqueducts  by 
courses  and  distances,  and  of  the  greatest  and  least  width  of 
its  tract,  with  separate  enumerations  of  numbers  of  the  parcels 
to  be  taken  in  fee,  and  of  the  numbers  of  the  parcels  in  which 
an  easement  is  to  be  acquired,  with  a  reference  to  the  dates  and 
places  of  filing  the  said  maps  shall  be  sufficient  description  of 
the  real  estate  sought  to  be  so  taken  or  affected.  Such  notice 
shall  be  so  published  continuously  in  each  issue  of  the  news- 
papers for  six  weeks  immediately  previous  to  the  presentation 
of  such  petition ;  and  the  corporation  counsel  shall  in  addition 
to  the  said  advertisement  cause  copies  of  the  same  in  hand  bills 
to  be  posted  up,  for  the  same  space  of  time,  in  at  least  twenty 
conspicuous  places  on  the  line  of  the  aqueduct  or  in  the  vicinity 
of  the  real  estate  so  to  be  taken  or  affected. 

Sec.  9.  Commissioners  of  Appraisal.  Appointment.  At  the 
time  and  place  mentioned  in  said  notice,  unless  the  said  court 
shall  adjourn  such  application  to  a  subsequent  day  and  in 
that  event  at  the  time  to  which  the  same  may  be  adjourned,  the 
court  upon  due  proof  to  its  satisfaction  of  the  publication  and 


228        .        BOARD  OF  WATER  SUPPLY 


posting  aforesaid  and  upon  filing  the  said  petition  shall  make 
an  order  for  the  appointment  of  three  disinterested  and  com- 
petent freeholders,  at  least  one  of  whom  shall  reside  in  the 
county  of  New  York  and  at  least  one  of  whom  shall  reside  in 
the  county  or  one  of  the  counties  in  which  the  said  real  estate 
shall  be  situated,  as  commissioners  of  appraisal  to  ascertain 
and  appraise  the  comx)ensation  to  be  made  to  the  owners  and 
all  persons  interested  in  the  real  estate  laid  down  on  said 
maps  as  proposed  to  be  taken  or  affected  for  the  purposes  in- 
dicated in  this  act.  Such  order  shall  fix  the  time  and  place 
for  the  first  meeting  of  the  said  commissioners. 

Sec.  10.  Coynmissioners  of  Appraisal.  Oaths.  The  said 
commissioners  shall  take  and  subscribe  the  oath  or  affirmation 
required  by  article  thirteen  of  the  constitution  and  shall  forth- 
with file  the  same  or  a  certified  copy  thereof  in  the  office  of 
the  clerk  of  the  county  in  which  the  land  or  any  part  thereof 
is  situated,  and  shall  forthwith  file  certified  copies  of  the  said 
oaths  in  the  office  of  the  clerk  of  the  county  of  New  York,  and 
in  the  register's  office  in  any  county  in  which  there  is  a  register's 
office  and  in  which  is  situated  any  of  the  real  estate  sought 
to  be  taken  or  affected  by  the  proceeding. 

Sec.  11.  Possession.  On  filing  the  said  oath,  in  the  manner 
provided  in  the  previous  section,  the  city  of  New  York  shall 
be  and  become  seized  in  fee  of  all  those  parcels  of  real  estate 
which  are  on  the  maps  in  the  fifth  section  referred  to  described 
as  parcels,  of  which  it  has  been  determined  that  the  fee  should 
be  acquired;  and  may  immediately  or  at  any  time  or  times 
thereafter  take  possession  of  the  same  or  any  part  or  parts 
thereof  without  any  suit  or  proceeding  at  law  for  that  pur- 
pose ;  provided  however  that  before  the  city  of  New  York  takes 
possession  of  the  same  it  shall  pay  to  the  respective  owner 
or  owners  of  each  of  said  parcels  of  real  estate,  a  sum  of  money 
equal  to  one-half  the  assessed  valuation  of  said  real  property 
as  the  same  appears  ui^on  the  assessment-roll  of  the  town  in 
which  the  same  is  situate  for  the  year  nineteen  hundred  and 
five.  Deposit  of  the  money  to  the  credit  of,  or  payable  to  the 
order  of  the  owner,  pursuant  to  the  direction  of  tlie  court,  shall 
be  deemed  a  payment  Avithin  the  provisions  of  this  section,  and, 
thereupon,  the  board  of  water  supply' of  the  city  of  New  York, 
or  any  person  or  persons  acting  under  tlieir  or  its  authority 
may  enter  upon  and  use  and  occupy  in  perpetuit}^  all  the  parcels 
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of  real  estate  described  in  said  map  for  the  purpose  of  con- 
structing and  maintaining  on,  in,  under,  or  over  the  same, 
the  said  aqueducts,  dams,  and  reservoirs,  witli  the  said  blow-offs, 
sluices,  culverts,  bridges,  tunnels,  ventilating  shafts,  filters  and 
other  appurtenances,  provided,  however,  that  no  buildings  or 
improvements  shall  be  removed  or  disturbed  within  one  year 
from  the  date  of  the  filing  of  the  oaths  of  the  commissioners 
unless  notice  is  given  to  the  owner  of  ten  days,  or  to  his  at- 
torney, of  the  intention  to  make  such  removal,  and  affording 
him  an  opportunity  to  examine  the  property  with  the  com- 
missioners and  such  witnesses  as  he  may  desire.  If  the  owner 
of  the  property  cannot  be  found  with  due  diligence,  and  there 
is  no  attorney  representing  the  said  property  or  parcel,  before 
removing,  disturbing  or  destroying  any  of  the  buildings,  or  the 
improvements,  the  representative  of  the  boards  referred  to  in 
this  act  or  of  the  corporation  counsel  shall  cause  measurements 
to  be  made  of  the  buildings  and  photographs  of  the  exterior  views 
thereof,  which  measurements  and  photographs  shall  be  at  the 
disposition  thereafter  of  the  claimants,  or  their  attorneys,  in 
case  such  claimants  or  attorneys  should  appear  and  demand 
the  same  before  the  case  is  tried.  (As  amended  by  Laws  of  1906, 
Chapter  31-4.  Section  2.) 

Sec.  12.  Commissioners  of  Appraisal.  Powers.  Vacancy. 
Duties.  Any  one  of  said  commissioners  of  appraisal  may  issue 
subpoenas  and  administer  oaths  to  witnesses;  and  they  or  any 
one  of  them  in  the  absence  of  the  others  may  adjourn  the  pro- 
ceedings from  time  to  time  in  their  discretion,  but  they  shall 
continue  to  meet  from  time  to  time,  as  may  be  necessary,  to 
hear,  consider  and  determine  upon  all  claims  which  may  be 
presented  to  them  under  the  provisions  of  this  act.  In  case 
of  the  death,  resignation,  refusal  or  neglect  to  serve  of  any 
commissioner  of  appraisal,  the  remnining  commissioner  or  com- 
missioners shall  upon  ten  days'  notice  to  be  given  b}^  advertise- 
ment in  the  newspapers  designated  as  hereinbefore  provided, 
apply  to  the  supreme  court  at  a  special  term  thereof,  to  be  held 
in  the  judicial  district  in  Avhich  the  land  or  any  part  thereof, 
title  to  which  is  to  be  acquired  in  the  proceeding,  is  situated, 
for  the  appointment  of  one  or  more  commissioners  to  fill  the 
vacancy  or  vacancies  so  occasioned.  In  case  of  the  death,  resig- 
nation or  refusal  to  serve  of  all  the  commissioners  of  appraisal, 
the  corporation  counsel  shall  on  giving  the  notice  required  in 


230         ,      BOARD  OF  WATER  SUPPLY 


this  section  apply  to  the  said  court  for  the  appointment  of 
other  commissioners  of  appraisal.  It  shall  be  the  duty  of  the 
commissioners  of  appraisal  to  procure  from  the  corporation 
counsel  the  fourth,  fifth  and  sixth  copies  of  the  maps  herein- 
before provided  for.  They  shall  view  the  real  estate  laid  down 
on  said  maps  and  shall  hear  the  proofs  and  allegations  of  any 
owner,  lessee,  or  other  person  in  any  way  entitled  to  or  in- 
terested in  said  real  estate  or  any  part  or  parcel  thereof,  and 
also  such  proofs  and  allegations  as  may  be  offered  on  behalf 
of  the  city  of  New  York.  They  shall  reduce  the  testimony, 
if  any,  taken  before  them,  to  writing,  and  after  the  testimony 
is  closed,  they  or  a  majority  of  them,  all  having  considered 
the  same,  and  having  an  opportunity  to  be  present,  shall  with- 
out unnecessary  delay,  ascertain  and  determine  the  just  and 
equitable  compensation  which  ought  justly  to  be  made  by  the 
city  of  New  York  to  the  owners  or  the  persons  interested  in 
the  real  estate  sought  to  be  acquired  or  affected  by  said  pro- 
ceedings, including  just  and  equitable  compensation  to  the 
owner  of  any  leasehold  taken  or  affected  in  this  proceeding. 
The  said  commissioners  of  appraisal  shall  make  reports  of  their 
proceedings  to  the  supreme  court  as  in  the  next  section  pro- 
vided, with  the  minutes  of  the  testimony  taken  by  them,  if 
an}^;  and  they  shall  be  entitled  to  the  payments  hereinafter 
provided  for  their  services  and  expenses  to  be  paid  from  the 
fund  hereinafter  provided. 

Sec.  13.  Coynmissioncrs  of  Appraisal.  Reports.  Railroads. 
The  said  commissioners  shall  prepare  a  report,  and  copies 
thereof  as  may  be  required  to  which  shall  be  respectively  an- 
nexed the  fourth  and  fifth,  and  if  required,  the  sixth  copies  of 
the  map  or  maps  referred  to  in  the  previous  sections  of  this 
act.  The  said  reports  shall  contain  a  brief  description  of  the 
several  parcels  of  real  estate  so  acquired,  taken  or  affected, 
with  a  reference  to  the  map  or  maps  as  showing  the  exact  lo- 
cation and  boundaries  of  each  parcel;  a  statement  of  the  sum 
estimated  and  determined  upon  by  them  as  a  just  and  equitable 
compensation  to  be  made  by  the  city  to  the  owners  or  persons 
entitled  to  or  interested  in  each  parcel  so  taken,  or  as  to  which 
any  right,  title,  interest,  privilege  or  easement  is  taken,  ac- 
quired or  extinguished;  and  a  statement  of  the  respective 
owners  or  persons  entitled  thereto,  or  interested  therein,  but 
in  all  and  each  and  every  case  and  cases  where  the  owners  and 
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parties  interested,  or  their  respective  estates  or  interests  are 
unknown,  or  not  fully  known  to  the  commissioners  of  appraisal, 
it  shall  be  sufficient  for  them  to  set  forth  and  state  in  general 
terms  the  respective  svims  to  be  allowed  and  paid  to  the  owners 
of,  and  parties  interested  therein  generally,  without  specifying 
the  name  of  estates  or  interests  of  such  owners,  or  parties  in- 
terested, or  any  or  either  of  them.  Where  loss,  damage  or 
expense,  direct  or  consequential,  has  resulted  to  any  duly  in- 
corporated railroad  corporation,  operating  a  steam  railroad  in 
any  county  in  which  land  shall  be  acquired  in  pursuance  of  the 
provisions  of  this  act,  or  by  reason  of  any  of  the  matters  in 
this  act  involved,  the  board  of  estimate  and  apportionment  of 
the  city  of  New  York,  is  hereby  authorized  and  empowered  to 
agree  with  such  railroad  corporation  upon  the  compensation 
which  shall  be  made  to  it  for  such  loss,  damage  or  expense,  and, 
when  so  directed  by  the  board  of  estimate  and  apportionment, 
the  comptroller  of  said  city  shall  issue  corporate  stock  of  the 
city  of  New  York  in  payment  thereof.  In  the  event  of  no  agree- 
ment being  reached  between  said  board  and  such  railroad  cor- 
poration, the  commissioners  of  appraisal  appointed  to  estimate 
damages  for  lands  acquired  in  such  county  is  hereby  authorized 
and  directed  to  pass  upon  such  claim  and  to  make  awards 
therefor  as  provided  in  this  act.  They  may  also  recommend 
such  sums,  if  any.  as  shall  seem  to  them  proper  to  be  allowed, 
to  parties  appearing  in  the  proceeding,  as  expenses  and  dis- 
bursements including  reasonable  compensation  for  witnesses. 
The}"  may  also  determine  and  recommend  what  sums  if  any 
ought  to  be  paid  to  the  general  or  special  guardian  of  an  infant, 
idiot,  or  person  of  unsound  mind,  or  to  an  attorney  appointed 
by  the  court  to  attend  to  the  interests  of  any  known  owner 
or  party  in  interest  who  has  not  appeared  in  the  proceeding, 
for  expenses  or  counsel  fees.  (As  amended  by  Laws  of  1906, 
Chapter  314,  Section  3.) 

Sec.  14.  Commissioners  of  Appraisal.  Reports.  Said  re- 
port signed  by  said  commissioners  or  a  majority  of  them,  shall 
be  filed  not  more  than  one  year  after  the  date  of  the  filing 
of  the  oaths  of  the  commissioners  in  the  office  of  a  clerk  of  a 
county  in  which  the  real  estate  sought  to  be  acquired  may  be 
situated  and  in  case  a  part  of  the  real  estate  is  in  another 
county  a  duplicate  report  or  certified  copy  shall  be  filed  in  the 
office  of  the  clerk  of  such  other  county,  provided,  however,  that 
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the  supreme  court,  upon  application  and  good  reasons  shown 
therefor,  may  extend  the  time  for  the  filing  of  said  report  be- 
yond one  year  for  a  period  not  exceeding  eight  months.  The 
commissioners  of  appraisal  shall  notify  the  corporation  counsel 
immediately  upon  the  filing  of  a  report. 

Sec.  15.  Commissioners  of  Appraisal.  Be  ports.  Confirma- 
tion. The  corporation  counsel,  or  in  case  of  his  neglect  to  do 
so  within  ten  days  after  receiving  notice  of  such  filing,  any 
person  interested  in  the  proceeding,  shall  give  notice  that  the 
said  report  Avill  be  presented  for  confirmation  to  the  supreme 
court  at  a  special  term  thereof,  to  be  held  in  the  judicial  district 
in  which  the  land  or  a  part  thereof  is  situated  at  a  time  and 
place  to  be  specified  in  said  notice.  The  said  notice  shall  con- 
tain a  statement  of  the  time  and  place  of  the  filing  of  the  refjort 
and  of  the  copy  or  copies  thereof,  and  shall  be  published  in 
each  of  the  newspapers  referred  to  previously  in  this  act,  for 
at  least  three  weeks  immediately  prior  to  the  presentation  of 
such  report  for  confirmation. 

Sec.  16.  Commissioners  of  Appraisal.  Reports.  Confirma- 
tion. The  application  for  the  confirmation  of  the  report  shall 
be  made  to  the  supreme  court  at  a  special  term  thereof  held  in 
the  judicial  district  in  which  the  land  or  some  part  thereof 
is  situated.  Upon  the  hearing  of  the  application  for  the  con- 
firmation thereof,  the  said  court  may  confirm  such  report  or 
may  in  its  discretion  order  that  the  report  or  any  portion 
thereof  affecting  one  or  more  parcels  be  referred  to  the  same 
commission,  or  a  new  commission,  for  a  new  hearing,  and  make 
an  order  containing  a  recital  of  the  substance  of  the  proceed- 
ings in  the  matter  of  the  appraisal  with  a  general  description 
of  the  real  estate  appraised  and  for  which  compensation  is  to 
be  made;  and  shall  also  direct  to  whom  the  money  is  to  be 
paid  or  in  what  bank  or  trust  compan}^  and  in  what  manner  it 
shall  be  deposited  by  the  comptroller  of  the  city  of  Ncav  York. 
Such  report  when  so  confirmed  shall  (except  in  case  of  an 
appeal,  as  provided  in  this  act)  be  final  and  conclusive  as  well 
upon  the  city  of  New  York  as  upon  owners  and  all  persons 
interested  in  or  entitled  to,  said  real  estate;  and  also  upon  all 
other  persons  whomsoever. 

Sec.  17.  Awarels.  Payment.  The  city  of  New  York  shall, 
within  three  calendar  months  after  ,the  confirmation  of  the 
report  of  the  commissioners  of  appraisal,  pay  to  the  respective 
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owners  and  Ixxlics  politic  or  corporate,  mentioned  or  referred 
to  in  said  report,  in  wliose  favor,  any  snni  or  snms  of  money 
shall  be  estimated  and  reported  ])y  said  cc^mmissioners.  the  re- 
spective snm  or  snms  so  estimated  and  reported  in  their  favcr 
respectively,  with  lawfnl  interest  thereon,  from  the  date  of 
filing  the  oath  and  certified  copies  thereof  as  by  this  act  re- 
quired, deducting  therefrom  all  sums  of  money  paid  on  account 
thereof  as  provided  in  section  eleven  of  this  act.  And  in  case 
of  neglect  or  default  in  the  payment  of  the  same  within  the 
time  aforesaid,  the  respective  person  or  persons  or  bodies  politic 
or  corporate  in  whose  favor  the  same  shall  be  so  reported,  his, 
her,  or  their  executors,  administrators  or  successors,  at  any 
time  or  times,  after  application  first  made  by  him,  her,  or 
them,  to  the  comptroller  of  the  city  of  New  York  for  paj^ment 
thereof,  may  sue  for  and  recover  the  same,  with  lawful  interest 
as  aforesaid,  and  the  costs  of  suit  in  any  proper  form  of  action 
against  the  city  of  New  York,  in  any  court  having  cognizance 
thereof,  and  it  shall  be  sufficient  to  declare  generally  for  so 
much  money  due  to  the  plaintiff  or  plaintiffs  therein  by  virtue 
of  this  act.  for  real  estate  taken  or  affected  for  the  purpose 
herein  mentioned,  and  the  report  of  said  commissioners,  with 
proof  of  the  right  and  title  of  the  plaintiff  or  plaintiffs  to  the 
sum  or  sums  demanded  shall  be  conclusive  evidence  in  such  suit 
or  action.  (As  amended  by  Laws  of  1906,  Chapter  31-i,  Sec- 
tion 4:.) 

Sec.  18.  Awards.  Faijment.  Whenever  the  owner  or  own- 
ers, person  or  persons  interested  in  any  real  estate  taken  or 
affected  in  such  proceedings,  or  in  whose  favor  any  such  sum 
or  sums  or  compensation  shall  be  so  reported  shall  be  under 
the  age  of  twenty-one  years,  of  unsound  mind,  or  absent  from 
the  state  of  New  York,  and  also  in  all  cases  where  the  name 
or  names  of  the  owner  or  owners,  person  or  persons  interested 
in  any  such  real  estate  shall  not  be  set  forth  or  mentioned 
in  the  said  report,  or  where  the  said  owner  or  owners,  person 
or  persons  being  named  therein,  can  not  upon  diligent  inquiry 
be  found,  or  where  there  are  adverse  or  conflicting  claims  to 
the  moneys  awarded  as  compensation,  it  shall  be  lawful  for 
the  cit}^  of  New  York  to  pay  the  sum  or  sians  mentioned  in  the 
said  report,  payable,  or  that  would  be  coming  to  such  owner 
or  owners,  person  or  persons  respectively,  with  interest  afore- 
said, into  such  trust  company  as  the  court  may  in  the  order  of 
confirmation  direct,  to  the  credit  of  such  owner  or  owners,  person 
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or  persons,  and  such  payment  shall  be  as  valid  and  effectual, 
in  all  respects  as  if  made  to  the  said  owner  or  owners,  person 
or  persons  interested  therein  respectively,  themselves,  accord- 
ing to  their  just  rights;  and  provided,  also,  that  in  all  and  each 
and  every  such  case  and  cases  wiiere  any  such  sum  or  sums  of 
compensation,  reported  by  the  commissioners  in  favor  of  any 
person  or  persons  or  party  or  parties,  whatsoever,  whether 
named  or  not  named  in  said  report,  shall  be  paid  to  any  person 
or  persons  or  party  or  parties,  whomsoever,  when  the  same  shall 
of  right  belong  and  ought  to  have  been  paid  to  some  other 
person  or  persons,  or  party  or  parties,  it  shall  be  lawful  for 
the  person  or  persons  or  party  or  parties  to  whom  the  same 
ought  to  have  been  paid,  to  sue  for  and  recover  the  same  with 
lawful  interest  and  costs  of  suit  as  so  much  money  had  and 
received  to  his,  her  or  their  use  by  the  person  or  persons,  party 
or  parties,  respectively,  to  wliom  the  same  shall  have  been 
so  paid. 

Sec.  19.  Claims.  Limitation.  Every  owner  or  person  in 
any  way  interested  in  any  real  estate  taken  or  entered  upon 
and  used  and  occupied  for  the  purposes  contemplated  by  this 
act  and  any  owner  or  person  interested  in  real  estate  contigu- 
ous thereto  and  which  may  be  affected  by  the  construction  ^md 
maintenance  of  said  aqueducts,  dams,  reservoirs,  sluices,  canals, 
culverts,  pumping  w^orks,  bridges,  tunnels,  blow-ofts,  ventilating 
shafts  and  appurtenances,  whether  such  contiguous  real  estate 
is  shown  on  the  maps  or  not,  if  he  intends  to  make  claim  for 
compensation  for  such  taking,  entering  upon,  using  or  occupy- 
ing, shall  w^ithin  three  years  after  the  appointment  of  the 
commissioners  of  appraisal,  exhibit  to  the  said  commissioners, 
a  statement  of  his  claim,  and  shall  thereupon  be  entitled  to  offer 
testimony  and  to  be  heard  before  them  touching  such  claim 
and  the  compensation  proper  to  be  made  him  and  to  have 
a  determination  made  by  such  commissioners  of  appraisal  as 
to  the  amount  of  such  compensation.  Every  person  neglecting 
or  refusing  to  present  such  claim,  within  said  time,  shall  be 
deemed  to  have  surrendered  his  title  or  interest  in  such  real 
estate,  or  his  claims  for  damages  thereto  except  so  far  as  he 
may  be  entitled  as  such  owner  or  person  interested  to  the 
whole  or  a  part  of  the  sum  of  money  awarded  by  the  com- 
missioners of  appraisal  as  a  just  and' equitable  compensation  in 
taking,  using  and  occupying,  or  as  damages  for  affecting  the 
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real  estate  owned  by  said  person,  or  in  Avhich  said  person  is 
interested. 

Sec.  20.  Awards.  Payment.  Payment  of  the  compensation 
awarded  by  said  commissioners  of  appraisal  to  the  persons 
named  in  their  report  (if  not  infants  or  persons  of  unsound 
mind)  shall,  in  the  absence  of  notice  to  the  city  of  New  York 
of  other  claimants  to  such  award,  protect  the  city  of  New  York. 

Sec.  21.  Commissioners  of  Appraisal.  Special  Reports. 
Said  commissioners  of  appraisal  may,  in  their  discretion,  take 
up  any  specified  claim  or  claims  and  finally  ascertain  and  de- 
termine the  compensation  to  be  made  thereon,  and  make  a  sep- 
arate report  with  reference  thereto,  annexing  to  said  report  a 
copy  of  so  much  of  the  maps  as  displays  the  parcel  or  parcels 
so  reported  on.  Such  report  shall,  as  to  the  claims  therein  speci- 
fied, be  the  report  required  in  this  act,  and  the  subsequent  action 
with  reference  thereto  shall  be  had  in  the  same  manner  as 
though  no  other  claim  were  embraced  in  said  proceeding,  which, 
however,  shall  continue  as  to  all  claims  upon  which  no  such 
determination  and  report  is  made. 

Sec.  22.  Commissioners  of  Appreiisal.  Reports.  Appeal. 
AYithin  twenty  days  after  notice  of  the  confirmation  of  the 
report  of  the  commissioners,  as  provided  for  in  the  sixteenth 
section  of  this  act,  Avhich  notice  may,  as  to  parties  who  have  not 
appeared  before  the  commissioners,  be  given  in  the  manner  pro- 
vided in  the  fifteenth  section  of  this  act,  either  party  may  ap- 
peal, by  notice  in  writing  to  the  other  party,  to  the  supreme 
court,  from  the  appraisal  and  report  of  the  commissioners. 
Such  appeal  shall  be  heard  on  due  notice  thereof  being  given, 
according  to  the  rules  and  practice  of  said  court,  either  at  a 
special  term  or  appellate  division  thereof  as  the  appellant  may 
desire.  On  the  hearing  of  such  appeal,  the  court  may  direct 
a  new  appraisal  and  determination  of  any  question  passed  upon, 
by  the  same  or  new  commissioners,  in  its  discretion,  but  from 
any  determination  of  the  special  term  an  appeal  may  be  taken 
to  the  appellate  division  and  from  any  determination  of  the 
appellate  division,  either  party,  if  aggrieved,  may  take  an  ap- 
peal which  shall  be  heard  and  determined  by  the  court  of  ap- 
peals. In  the  case  of  a  new  appraisal,  the  second  report  shall 
be  final  and  conclusive  on  all  parties  and  persons  interested. 
If  the  amount  of  compensation  to  be  made  by  the  said  city  is 
increased  by  the  second  report,  the  difference  shall  be  paid  by 
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the  comptroller  of  the  city  of  New  York  to  the  parties  entitled 
to  the  same,  or  shall  be  deposited,  as  the  court  mkiy  direct;  and 
if  the  amount  is  diminished,  the  difference  shall  be  refunded 
to  the  said  city  of  New  York  by  the  party  to  whom  the  same 
may  have  been  paid,  the  judgment  therefor  ma}^  be  rendered 
by  the  court,  on  the  filing  of  the  second  report,  against  the 
party  liable  to  pay  the  same.  But  the  taking  of  an  appeal  by 
any  person  or  persons  shall  not  operate  to  stay  the  proceed- 
ings under  this  act  except  as  to  the  particular  parcel  of  real 
estate  with  which  the  said  appeal  is  concerned.  Such  appeal 
shall  be  heard  upon  the  evidence  taken  before  such  commission- 
ers, and  any  affidavits  as  to  irregularities,  and  three  printed 
copies  of  such  evidence  shall  be  furnished  by  the  city  of  New 
York  to  the  party  taking  the  appeal  Avithin  ten  days  after  the 
appeal  is  perfected,  and  such  appeals  may  be  heard  on  the 
evidence  so  furnished,  and  such  appeals  may  be  taken  without 
security  thereon. 

Sec,  23,  Amendment  of  Proceedings.  Removal  of  Commis- 
sioners of  Appraisal.  The  supreme  court  of  the  judicial  district 
in  which  the  real  estate,  or  any  part  thereof,  is  situated,  shall 
have  power  at  any  time  to  amend  any  defect  or  informality  in 
any  of  the  special  proceedings  authorized  by  this  act  as  may 
be  necessary,  or  to  cause  other  property  to  be  included  therein, 
and  to  direct  such  further  notice  to  be  given  to  any  party  in 
interest  as  it  deems  proper,  and  also  to  appoint  other  commis- 
sioners in  place  of  any  who  shall  die,  or  refuse  or  neglect  to 
serve,  or  be  incapable  of  serving  or  be  removed.  And  the  said 
court  may  at  an}^  time  remove  any  of  said  commissioners  of 
appraisal  who,  in  its  judgment,  shall  be  incapable  of  serving  or 
who  shall  for  any  reason  in  its  judgment  be  an  unfit  person 
to  serve  as  such  commissioner.  The  cause  of  such  removal  shall 
be  specified  in  the  order  making  the  same.  If,  in  any  particular, 
it  shall,  at  any  time,  be  found  necessary  to  amend  any  plead- 
ing, proceeding,  or  to  supply  any  defect  therein,  arising  in  the 
course  of  any  special  proceeding  authorized  by  this  act,  and 
same  may  be  amended  or  supplied  in  such  manner  as  may  be 
directed  by  the  supreme  court,  which  is  Jiereby  authorized  to 
make  such  amendment  or  correction. 

Sec.  24.  Acquisition  hy  Purchase.  The  board  of  water  sup- 
ply, subject  to  the  approval  of  the' board  of  estimate  and  ap- 
portionment of  the  city  of  New  York  may  agree  with  the  owners 
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and  persons  interested  in  any  real  estate  laid  down  on  said 
maps  as  to  the  amount  6f  compensation  to  be  paid  to  such 
owners  or  persons  interested  for  the  taking  or  using  and  occupy- 
ing such  real  estate.  And  in  case  any  said  real  estate  shall 
be  owned,  occupied  or  enjoyed  by  the  people  of  this  state  or 
by  any  county,  town  or  school  district  witliin  this  state,  such 
rights,  titles,  interests  or  properties  may  be  paid  for  upon 
•agreement  respectively  with  the  commissioners  of  the  land  office, 
who  shall  act  for  the  people  of  the  state,  with  a  chairman  and 
a  majority  in  numbers  of  the  board  of  supervisors  of  any  county 
who  shall  act  for  such  county,  and  with  the  supervisor  and 
commissioner  of  highways,  of  any  town  who  shall  all  act  for 
such  town,  and  with  the  trustees  of  any  school  district  who  shall 
act  for  such  district.  The  commissioners  of  the  land  office  shall 
have  power  to  grant  to  the  said  city  any  real  estate  belonging 
to  the  people  of  this  state,  Avhich  may  be  required  for  the  pur- 
poses indicated  in  this  act,  on  such  terms  as  may  be  agreed  on 
between  them  and  the  said  board  of  water  supply,  ahvays, 
however,  reserving  and  maintaining  the  rights  of  the  people 
and  riparian  owners  to  go  to  the  water  at  any  point  to  which 
the  same  may  be  drawn;  and  if  any  real  estate  of  any  county, 
town  or  school  district  is  required  by  the  city  of  New  York  for 
the  purposes  of  this  act,  the  majority  of  the  board  of  super- 
visors acting  for  such  county,  or  the  supervisors  of  any  such 
town,  with  the  commissioners  of  highways  therein  acting  for 
such  town,  or  the  trustees  of  any  school  district  acting  for  such 
district,  may  grant  or  surrender  such  real  estate  for  such  com- 
pensation as  may  be  agreed  upon  between  such  officers  respec- 
tively and  the  board  of  water  supply. 

Sec.  25.  Bcal  Estate  Defined.  Bailroads.  Highicays.  The 
term  real  estate  as  used  in  this  act  shall  be  construed  to  signify 
and  embrace  all  uplands,  lands  under  water,  the  waters  of  any 
lake,  pond  or  stream,  all  water  rights  or  privileges,  and  any 
and  all  easements  and  incorporated  hereditaments  and  every 
estate,  interest  and  right,  legal  and  equitable,  in  land  or  water, 
including  terms  for  years,  and  liens  thereon  by  way  of  judg- 
ment, mortgages  or  otherwise,  and  also  all  claims  for  damage 
to  such  real  estate.  It  shall  also  be  construed  to  include  all 
real  estate  (as  the  term  is  above  defiued)  heretofore  or  here- 
after acquired  or  used  for  railroad,  highway  or  other  public 
purposes,  providing  the  persons  or  corporations  owning  said 
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real  estate  or  claiming  interest  therein,  shall  be  allowed  the 
perpetual  use  for  such  purposes  of  the  same  or  of  such  other 
real  estate  to  be  acquired  for  the  purposes  of  this  act  as  will  af- 
ford practicable  route  or  location  for  such  railroad,  highway  or 
other  public  purpose,  and  in  the  case  of  a  railroad,  commensurate 
with  and  adapted  to  its  needs ;  and  provided  also  that  such  per- 
sons or  corporations  shall  not  directly  or  indirectly  be  subject 
to  expense,  loss  or  damage  by  reason  of  changing  such  route  or 
location,  but  that  such  expense,  loss  or  damage  shall  be  borne 
by  the  city  of  New  York.  In  case  any  real  estate  so  acquired 
or  used  for  public  purposes,  is  sought  to  be  taken  or  affected  for 
the  purposes  of  this  act  there  shall  be  designated  upon  the  maps 
referred  to  in  the  previous  sections  thereof,  and  there  shall  be 
described  in  the  petition,  hereinbefore  referred  to,  such  portion 
of  the  other  real  estate  shown  on  said  maps  and  described  in  said 
petition,  as  it  is  proposed  to  substitute  in  place  of  the  real 
estate  then  used  for  such  railroad,  highway  or  other  public 
purposes.  Provided,  that  wherever  the  board  of  water  supply 
has  heretofore  located  on  any  map  filed  in  the  office  of  said 
commission,  a  substituted  route  for  any  railroad,  the  same  shall 
not  be  subsequently  changed  Avithout  the  assent  of  such  com- 
pany. The  supreme  court  at  the  special  term  to  which  said 
petition  is  presented  or  at  such  other  special  term  as  the  con- 
sideration thereof  may  be  adjourned  to,  shall  either  approve  the 
substituted  route  or  refer  the  same  back  to  the  board  of  water 
supply  for  alteration  or  amendment  and  may  refer  the  same 
back,  with  such  directions  or  suggestions  as  the  said  court  may 
deem  advisable,  and  as  often  as  necessary  and  until  the  said 
commissioners  shall  determine  such  substituted  route  as  may  be 
approved  by  the  court;  an  appeal  from  any  order  made  by 
said  court  at  special  term,  under  the  provisions  of  this  section, 
may  be  taken  by  any  person  or  corporation  interested  in  and 
aggrieved  thereby  to  the  appellate  division  and  court  of  appeals, 
and  shall  be  heard  as  a  non-enumerated  motion.  The  commis- 
sioners of  appraisal,  hereinbefore  referred  to,  in  determining 
the  compensation  to  be  made  to  the  persons  or  corporations 
owning  such  real  estate,  or  claiming  interest  therein,  shall  in- 
clude in  the  amount  of  such  compensation  such  sum  as  shall 
be  sufficient  to  defray  the  expenses  of  making  such  change  of 
route  and  location  and  of  building  .such  railroad  or  highwaJ^ 
The  said  commissioners  of  appraisal  shall  suggest  in  their  re- 
port, and  the  court  in  the  order  confirming  such  report  shall 
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determine,  subject  to  review  by  the  appellate  division,  what 
reasonable  time  after  payment  of  the  awards  to  said  persons  or 
corporations  shall  be  snfficient  within  wiiicli  to  complete  the 
work  of  making  such  change,  and  neither  the  city  of  New  York 
nor  the  board  of  water  supply  shall  be  entitled  to  take  posses- 
sion or  interfere  with  the  use  for  the  aforesaid  purposes  of 
such  real  estate,  before  the  expiration  of  such  time.  This  time 
may  be  subsequently  extended  by  the  court  (subject  to  review 
^s  aforesaid)  upon  a  sufficient  cause  shown.  After  the  expira- 
tion of  this  time  so  determined  or  extended  no  use  shall  be 
made  of  said  real  estate  which  shall  cause  pollution  to  the  water 
in  said  reservoir  or  interfere  with  its  flow. 

Sec.  26.  Contracts.  Upon  the  filing  of  the  oath  of  the  com- 
missioners of  appraisal  in  the  manner  hereinbefore  provided, 
the  board  of  water  supply  shall,  from  time  to  time,  as  it  may 
determine,  prepare  and  submit  to  the  corporation  counsel,  forms 
of  contracts  and  specifications  for  the  doing  of  the  work  and 
the  furnishing  of  the  material  required  to  be  done  and  furnished 
by  the  said  approval  plan,  or  for  the  doing  of  such  parts  of 
said  work  and  the  furnishing  of  such  parts  of  said  materials 
^s  it  may  from  time  to  time  determine.  The  forms  of  contract, 
specifications  and  bonds  for  the  faithful  performance  shall  be 
subject  to  approval  as  to  form  by  the  corporation  counsel  which 
approval  shall  be  endorsed  thereon  or  attached  thereto.  The 
board  of  water  supply  is  hereby  given  the  exclusive  authority 
to  determine  what  provisions  shall  be  embodied  in  said  con- 
tracts. 

Sec.  27.  Contracts.  Advertisement.  When  the  form  of  any 
contract  with  its  specifications  and  the  form  of  bond  for  the 
performance  thereof  shall  have  been  approved  as  provided  for 
in  the  last  section,  the  board  of  water  supply  shall  advertise 
for  sealed  bids  or  for  proposals  for  the  doing  of  the  work  or 
the  furnishing  of  the  materials  called  for  in  such  approved 
form  of  contract.  Said  advertisement  shall  be  published  in  the 
City  Record  and  in  two  daily  newspapers  published  in  the  city 
of  New  York,  to  be  designated  by  the  board  of  water  supply, 
for  at  least  fifteen  days  consecutively  before  the  time  fixed  for 
the  closing  of  the  bid  box. 

Sec.  28  Contracts.  Bids.  All  bids  or  proposals  which  may 
be  sent  in  answer  to  the  invitation  of  such  advertisement  shall 


240 


BOARD  OF  WATER  SUPPLY 


be  inclosed  in  a  sealed  envelope  and  delivered  to  the  board  of 
water  supply  or  to  such  person  as  may  be  designated  by  it  to 
receive  the  same,  who  shall,  upon  receipt  thereof,  forthwith 
and  in  the  presence  of  the  person  offering  said  bid  deposit  it 
in  a  box  provided  for  the  receipt  thereof.  But  no  bid  or  pro- 
posal shall  be  so  received  or  deposited  unless  at  the  time  of  such 
presentation  there  shall  be  deposited  with  the  person  designated 
as  aforesaid  a  certified  check  upon  a  national  or  state  bank, 
drawn  to  the  order  of  the  comptroller  of  the  city  of  New  York, 
to  an  amount  not  less  than  five  per  centum  of  the  amount  of 
the  bond  or  security  required  by  said  approved  form  for  the 
faithful  performance  of  the  work  or  furnishing  of  the  materials 
required  to  be  done  or  furnished.  Such  amount  need  not  how- 
ever, in  any  case  exceed  one  hundred  thousand  dollars. 

Sec.  29.  Contracts.  Bids.  After  the  expiration  of  the 
time  limited  in  the  advertisement  the  said  bids  or  proposals 
shall  be  publicly  opened  by  the  said  board  of  water  supply  and 
it  may  select  the  bid  or  proposal,  the  acceptance  of  which  will, 
in  their  judgment,  best  secure  the  efficient  performance  of  the 
work,  or  they  may  reject  any  or  all  of  such  bids.  In  case  of 
the  rejection  of  all  of  said  bids  the  said  board  of  water  supply 
shall  readvertise  said  contract,  and  shall  receive  and  disposo  of 
the  bids  tendered  under  such  advertisement  in  the  manner  here- 
inbefore provided  for.  In  case  any  work  shall  be  abandoned  by 
any  contractor,  or  his  contract  terminated  pursuant  to  the  pro- 
visions thereof,  it  shall  be  readvertised  and  relet  in  the  manner 
in  this  act  provided  for  the  original  letting  of  such  work. 

Sec.  30.  Contracts.  Bids.  Deposits.  Within  three  days 
after  the  decision  as  to  who  shall  receive  the  contract,  the  comp- 
troller shall  return  all  the  deposits  made  to  the  persons  making 
the  same,  except  the  deposit  made  by  the  bidder  to  whom  the 
contract  shall  be  awarded;  and  if  the  bidder  to  whom  the  con- 
tract is  awarded  shall  refuse  or  neglect,  within  ten  daj^s  after 
due  notice  that  the  contract  has  been  awarded,  to  execute  the 
same,  and  furnish  the  security  required,  the  amount  of  deposit 
made  by  him  shall  be  forfeited  to  and  be  retained  by  the  said 
city  as  liquidated  damages  for  such  neglect'  or  refusal  and  shall 
be  paid  into  the  general  fund  of  the  citj^,  but  if  the  said  bidder 
to  whom  the  contract  is  awarded  shall  execute  the  contract,  and 
furnish  the  said  security  within  the  time  aforesaid,  the  amount 
of  his  deposit  shall  be  returned  to  him. 
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Sec.  31.  Contracts.  Execution.  Disposition.  Pauper  houd. 
The  contracts,  when  so  awarded,  shall  be  executed  in  triplicate 
by  the  contractor  or  contractors  on  the  one  part  and  the  board 
of  water  supply  acting  for  the  city  of  New  York,  on  the  other 
part.  One  of  said  originals  shall  be  delivered  to  the  contractor, 
and  the  other  two  shall  be  filed,  one  in  the  finance  department 
and  the  other  with  the  board  of  water  supply.  The  work  and 
materials  called  for  by  said  contract  shall  be  done  and  furnished 
uiuler  the  direction  and  supervision,  and  subject  to  the  inspec- 
tion of  the  board  of  water  supply,  its  engineers,  supervisors  and 
inspectors.  No  contract  shall  take  effect  until  the  board  of  water 
supply  or  a  majority  thereof  shall  certify  thereon  in  writing 
that  its  acceptance  will,  in  their  judgment,  best  secure  the 
public  interest  and  the  efficient  performance  of  the  work  therein 
mentioned.  No  contract  shall  take  effect  until  the  employer  of 
labor  to  be  engaged  in  the  construction  of  any  of  the  work  in 
this  act  provided  for,  shall  give  to  the  municipality  in  which 
such  labor  may  be  employed,  a  bond  in  the  penal  sum  of  five 
thousand  dollars  conditioned  to  save  harmless  and  indemnify 
such  municipality  against  any  loss,  expense  or  charge  that  said 
municipality  may  legally  incur  because  of  paupers  or  indigent 
employees  brought  in  said  municipality  and  having  no  settle- 
ment therein  such  bond  to  be  approved  by  the  chief  executive 
officer  of  such  municipality.  (As  amended  by  Laws  of  1906, 
Chapter  314,  Section  d.) 

Sec.  32.  Commissioners  of  Appraisal.  Compensation.  Pay- 
ments of  compensation  and  under  Contracts.  The  commission- 
ers of  appraisal  appointed  in  pursuance  of  this  act  shall  receive 
as  compensation  such  fees  and  expenses  as  may  be  taxed  by  the 
court  upon  notice  to  the  corporation  counsel  who  shall  also  fur- 
nish them  with  the  necessary  clerks,  stenographers,  surveyors 
and  other  employees.  The  corporation  counsel  of  the  city  of 
New  York  shall,  either  in  person,  or  by  such  assistants  or  other 
counsel  as  he  shall  designate  for  the  purpose,  appear  for  and 
protect  the  interests  of  the  city  in  all  proceedings  in  court 
under  this  act  including  the  taxation  of  fees,  compensation  and 
expenses  and  proceedings  before  the  commissioners.  The  fees 
of  the  commissioners  and  the  salaries  and  compensations  of  their 
employees,  and  their  necessary  traveling  expenses,  and  all  other 
necessary  expenses,  in  and  about  the  special  proceedings  pro- 
vided by  this  act  to  be  had  for  acquiring  title  or  extinguishing 
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claims  for  damages  to  real  estate,  and  such  allowances  for  coun- 
sel fees  as  may  be  made  by  order  of  the  court  shall  be  paid  by 
the  comptroller  of  the  city  of  New  York  out  of  the  funds  here- 
inafter provided.  Such  fees  and  expenses  shall  not  be  paid 
until  they  have  been  taxed  ])efore  a  justice  of  the  supreme  court 
in  the  judicial  district  in  which  the  lands  or  some  part  thereof 
are  situated  upon  eight  days'  notice  to  the  corporation  counsel 
of  the  city  of  New  York.  Such  allowances  shall  in  no  case 
exceed  the  limits  prescribed  by  section  three  thousand  two  hun- 
dred and  fifty-three  of  the  code  of  civil  procedure.  The  salaries 
and  compensation  of  the  persons  employed,  as  provided  for  in 
this  act,  to  prepare  the  necessary  surveys,  plans  and  estimates 
and  for  other  purposes  and  to  direct,  supervise  and  inspect  the 
work  required  to  be  done  under  the  provisions  of  this  act,  and 
such  other  expenses  in  and  about  the  same  as  are  not  herein 
required  to  be  under  contracts  let  after  competition,  shall  be 
paid  by  the  comptroller  of  the  city  of  New  York,  on  the  cer- 
tification of  the  board  of  water  supply  or  of  such  person  or  per- 
sons as  it  may  designate.  The  compensation  and  expenses  of 
such  of  his  assistants  or  other  counsel  as  the  corporation  counsel 
may  designate  to  represent  and  aid  him  in  the  performance  of 
his  duties  under  this  act.  shall  also  be  paid  out  of  the  funds 
hereinafter  provided,  and  upon  the  certificate  of  the  corpora- 
tion counsel  who  shall  have  power  to  appoint  such  assistants 
or  other  counsel  and  to  fix  their  compensation.  The  various 
sums  of  money  growing  due  from  time  to  time,  under  the  terms 
of  the  several  contracts,  made  for  the  doing  of  the  work  and 
furnishing  the  material  required  by  this  act.  shall  be  paid  by 
the  comptroller  of  the  city  of  New  York,  on  the  certification 
of  the  said  board  of  water  supply  or  such  person  or  persons 
as  it  may  from  time  to  time  designate. 

Sec.  33.  Finances.  Corporate  Stock.  Payments.  The  comp- 
troller of  the  city  of  New  York  is  hereby  authorized  and  directed 
to  raise  from  time  to  time  by  the  issuance  of  corporate  stock 
of  the  city  of  New  York,  in  addition  to  the  amount  which  he  is 
now  authorized  to  raise  for  such  purposes,  such  sums  of  money 
as  shall  be  sufficient  to  pay  for  the  salaries  of  the  board  of 
water  supply  and  their  subordinates,  and  ,for  finy  real  estate, 
or  for  the  extinguishment  of  any  right,  title  or  interest  therein 
acquired,  and  all  damages  appraised  to  persons  interested 
therein,  together  with  all  expenses  necessarily  incurred  in  survey- 
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ing,  locating  and  acquiring  title  to  said  real  estate,  or  in  extin- 
guishing claims  for  damages  thereto,  and  also  to  pay  for  all  con- 
structicn  work  that  may  be  contracted  for  and  accomplished 
under  tliis  act.  and  for  all  other  expenses  of  any  nature  or  kind 
whatever  that  may  be  legally  incurred  under  the  provisions  of 
this  act.  Such  corporate  stock  shall  be  issued  by  the  comptroller 
when  thereto  authorized  by  the  board  of  estimate  and  aj^por- 
tionment,  without  the  concurrence  or  approval  of  any  other 
board  or  public  body,  and  as  provided  in  section  one  hundred 
and  sixty-nine  of  the  Greater  New  York  charter,  but  the  term 
of  the  corporate  stock  issued  under  the  authority  of  this  act 
shall  not  exceed  twent}^  years.  Such  corporate  stock  shall  be 
deemed  to  be  bonds  to  provide  for  the  supply  of  water  within 
the  meaning  of  section  ten  or  article  eight  of  the  constitution 
of  the  state  of  New  York,  and  in  accordance  with  the  provisions 
of  said  section  a  sinking  fund  shall  be  created  on  the  issuing  of 
the  said  corporate  stock  for  its  redemption  by  raising  annually 
by  taxation  a  sum  which  will  produce  an  amount  equal  to  the 
sum  of  the  principal  and  interest  of  said  corporate  stock  at  its 
maturity.  All  payments  from  the  proceeds  of  the  sale  of  such 
corporate  stock  shall  be  made  upon  proper  vouchers  and  author- 
izations in  accordance  with  the  provisions  of  this  act  and  with 
the  laws,  regulations  and  practice  now  in  force  in  regard  to  the 
payment  of  money  by  the  comptroller  of  the  city  of  New  York. 

Sec.  34.  Contracts.  Limitation  of  Expenditures.  All  work 
hereby  authorized  to  be  done  and  all  materials  hereby  authorized 
to  be  furnished  involving  an  expenditure  of  over  one  thousand 
dollars,  shall  be  procured  by  contract  made  in  the  manner  re- 
quired by  and  pursuant  to  the  provisions  of  this  act.  The  board 
of  water  supply,  however,  may  without  contract  cause  such  sur- 
veys to  be  made  and  such  maps,  plans  and  estimates  to  be  pre- 
pared, as  shall,  in  its  opinion,  be  necessarj^  to  carry  out  the  pro- 
visions of  this  act.  and  may  appoint  and  fix  the  compensation  of 
suitable  engineers  and  other  persons  to  supervise  and  inspect 
all  work  hereby  authorized  to  be  done.  The  board  of  water 
supply  may  procure  any  work  to  be  done  without  contract,  not 
involving  an  expenditure  of  over  five  thousand  dollars,  if  they 
certify  that  in  their  opinion,  it  is  for  the  public  interest  that 
such  work  shall  be  done ;  and  in  such  certificate  they  shall  state 
their  reasons  therefor, 

Sec.  35.    Highways.     Bridges.     Police.     The  city  of  New 
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York  is  hereby  required  to  build  and  construct  such  highways 
and  bridges  as  may  be  made  necessary  by  the  construction  of 
any  reservoir  under  this  act,  and  to  repair  and  forever  maintain 
such  additional  highway  bridges;  and  in  case  any  bridge  or 
highway  thus  constructed  shall  cross  any  railroad,  it  shall  do 
so  above  or  below  the  said  railroad  and  not  upon  the  same  level. 
It  shall  be  the  duty  of  the  board  of  water  supply  of  the  city 
of  New  York,  to  provide  proper  police  protection  to  the  inhabi- 
tants of  the  localities  in  which  any  work  may  be  constructed 
under  the  authority  of  this  act  and  during  the  period  of  con- 
struction, against  the  acts  or  omissions  of  persons  employed  on 
such  works  or  found  in  the  neighborhood  thereof;  and  to  that 
end  the  said  board  is  hereby  authorized  and  required  to  appoint 
a  sufficient  number  of  persons  to  adequately  police  the  said 
localities  for  the  said  periods.  The  said  board  shall  also  have 
power  to  remove  such  persons  and  to  fix  or  change  their  com- 
pensation in  its  discretion,  which  compensation  shall  be  paid 
upon  a  certificate  of  the  said  board,  by  the  city  of  New  York, 
as  part  of  the  expense  authorized  to.be  incurred  by  this  act.  The 
said  board  shall  give  to  each  person  so  appointed  a  certificate 
of  appointment  and  certified  copies  thereof,  one  of  which  shall 
be  filed  in  the  office  of  the  sheriff  of  each  county  in  which  any 
work  shall  be  in  process  of  construction  under  this  act  and  in 
which  said  person  shall  be  authorized  to  perform  his  duties. 
Each  of  said  persons  so  appointed  shall  be  and  have  all  the 
powers  of  a  peace  officer  in  the  county  where  any  work  is  being 
constructed  under  the  authority  of  this  act,  and  he  shall  at  all 
times  when  on  duty  wear  upon  his  clothing  or  have  in  his  pos- 
session a  shield  or  other  suitable  badge  of  authority  which  he 
shall  at  once  exhibit  to  any  person  asking  therefor.  It  shall  be 
the  special  duty  of  the  persons  so  appointed  to  prevent  breaches 
of  the  peace  and  unlaAvful  depredations  and  to  arrest  and  bring 
before  the  proper  magistrates  persons  employed  on  the  said 
works  or  found  in  the  vicinity  thereof,  who  are  guilty  of  of- 
fenses against  the  law  punishable  b}^  death,  imprisonment  or 
fines,  or  persons  whom  they  may  have  reasonable  cause  to  be- 
lieve to  be  guilty  of  any  of  such  offenses.  The  sheriff  of  a 
county  wherein  a  certificate  of  appointment  of  any  such  person 
as  a  peace  officer  is  filed  may  cancel  such  certificate  for  cause, 
and  shall  immediately  give  notice  in  writing  of  such  cancella- 
tion to  the  board  of  water  supply  of  the  city  of  New  York, 
specifying  the  cause  of  such  revocation.    Such  notice  may  be 
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given  by  mail.  On  such  cancellation  the  authority  of  such  per- 
son as  a  peace  officer  shall  innnediately  cease.  Any  expense 
necessarily  incurred  by,  a  county,  town  or  city  in  any  criminal 
action  or  proceeding  against  any  person  employed  on  any  work 
constructed  or  in  process  of  construction  under  this  act,  or  in 
the  suppression  of  riots  among  persons  employed  on  said  work 
or  in  the  prevention  of  the  commission  of  crime  by  such  per- 
sons, after  being  duly  audited  as  required  by  law,  shall  consti- 
tute  a  claim  in  favor  of  such  county,  town  or  cit}^  against  the 
city  of  XcAV  York,  and  an  action  may  be  maintained  on  such 
audit  as  for  money  paid  to  the  use  of  the  city.  (As  amended 
by  Laws  of  1906.  Chapter  314,  Section  6.) 

Sec.  36.  Expenses  Filed.  The  board  of  water  supply  shall 
in  every  calendar  month  file  in  the  office  of  the  comptroller  of 
the  city  of  New  York  an  account  of  any  expenses  made  by  it, 
or  under  its  authority,  and  of  all  liabilities  incurred  by  it  dur- 
ing the  preceding  month  and  an  abstract  of  each  such  accoimt 
shall  be  published  in  the  City  Record. 

Sec.  37.  Claims.  LenieJ  Xot  Ta'ken.  Sanitary  Protection. 
The  city  cf  New  York  or  its  representatives,  shall  not  enter  upon 
any  lands  not  taken  in  pursuance  of  this  act,  for  the  purpose 
of  preserving  streams  or  watercourses  from  pollution  or  con- 
tamination, or  of  moving  or  causing  to  be  moved  any  buildings, 
improvements  or  edifices  on  the  ground  that  the  same  may  con- 
taminate the  water  supply,  without  making  a  provision  for  just 
compensation  to  the  owner  of  said  buildings  or  improvements 
for  the  removal  or  destruction  thereof.  (As  amended  by  Laws 
of  1906,  Chapter  314,  Section  7.) 

Sec.  38.  Ice  Cutting.  Fishing.  Nothing  herein  contained 
shall  authorize  or  empower  the  city  of  New  York  to  prohibit 
the  public  from  using  the  said  lakes  or  reservoirs  that  may  be 
constructed  under  the  provisions  of  this  act  for  the  purpose 
of  ice-cutting  or  fishing ;  and  the  city  of  New  York,  or  its  repre- 
sentatives, shall  not  hereafter  prohibit  the  public  from  using 
said  lakes  or  reservoirs  which  are  now  under  the  care  or  super- 
vision of  the  city  of  Xew  York  for  the  purposes  of  ice-cutting 
or  fishing,  subject,  however,  to  reasonable  rules  and  regulations. 

Sec.  39.  Taxes.  Real  estate  acquired  under  the  provisions 
of  this  act  shall  be  taxable  in  the  counties  and  taxation  districts 
in  which  such  real  estate  is  situated. 
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Sec.  40/  Supphj  of  Water  to  Other  Municipalities.  Immedi- 
ately upon  the  aeciuisition  of  an  additional  supply  of  water  by 
the  city  of  New  York,  under  the  provisions  of  this  act,  or  under 
proceedings  instituted  after  the  passage  of  this  act,  it  shall  be 
lawful  for  any  of  the  municipal  corporations  in  the  county  of 
Westchester  to  take  and  receive  from  any  of  the  reservoirs, 
aqueducts,  conduits,  streams  or  pipes  of  the  city  of  New  York,  a 
supply  of  water  for  the  uses  and  purposes  of  the  said  municipal 
corporations.  The  connections  with  said  reservoirs,  aqueducts, 
conduits,  streams  or  pipes  shall  be  made  at  the  expense  of  said 
municipalities,  and  they  shall  pay  to  the  city  of  New  York  water 
charges  or  rates  in  the  same  amounts  as  are  charged  by  the 
city  of  New  York  to  persons  using  water  in  that  city.  Any  such 
municipal  corporation  desiring  to  take  and  receive  water  under 
the  provisions  of  this  section  shall  make  application  to  the 
proper  officer  in  charge  of  the  water  supply  of  the  city  of  New 
York  in  waiting,  shoAving  the  place  and  manner  in  which  it  is 
proposed  to  make  such  connections.  It  shall  be  the  duty  of  the 
said  officer  to  grant  a  permit  or  authorization  for  the  said  con- 
nections, under  reasonable  rules  and  regulations,  including  the 
installation  of  proper  meters  or  other  devices  for  ascertaining 
the  quantity  of  water  thus  taken.  Provided,  however,  that  no 
greater  quantity  of  water  shall  be  taken  by  the  said  municipal 
corporations  than  the  proportionate  quantity  that  is  used  oy 
the  city  of  New  York,  the  proportion  being  calculated  accord- 
ing to  the  number  of  inhabitants  respectively  of  the  said  city 
and  municipal  corporations  as  shown  by  the  last  preceding  cen- 
sus of  the  United  States. 

Sec.  41.  Supply  of  ^Yater  to  Other  Municipalities.  Kings- 
ton's Sewers.  It  shall  be  lawful  for  any  municipal  corpora- 
tion or  other  civil  division  of  the  state  within  the  watersheds 
of  Esopus  creek,  the  Rondout  creek  or  the  Catskill  creek,  in  the 
counties  of  Ulster  and  Greene,  at  its  own  expense,  to  construct 
a  pipe  line  or  aqueduct  connecting  with  any  reservoir  con- 
structed therein  under  the  provisions  of  this  act,  for  the  pur- 
pose of  supplying  water  to  such  municipal  corporation  or  other 
civil  division  of  the  state.  The  quantity  of  water  that  may  be 
drawn  by  such  municipal  corporation  or  otlicr  civil  division  of 
the  state  from  the  said  reservoir  shall  not  exceed  the  propor- 
tionate quantity  that  is  used  by  the  city  of  New  York,  the  pro- 
portion being  calculated  according  to  the  number  of  inhabitants 
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respectively  of  tlie  city  of  New  York  and  said  municipal  cor- 
porations or  other  civil  divisions  of  the  state  as  shown  by  the 
last  preceding  enumeration  of  the  state  of  New  York  or  the 
United  States.  The  said  municipal  corporations  or  other  civil 
divisions  of  the  state  shall  pay  to  the  city  of  New  York  a  water 
tax  or  charge,  founded  upon  the  quantity  of  water  consumed 
whicli  rate  or  charge  may  be  agreed  upon  between  the  board  of 
water  supply  of  the  City  of  New  York  and  the  authorities  of 
such  municii:)al  corporation  or  other  civil  division  of  the  state 
or  shall  be  fixed  hy  the  state  water  supply  commission,  which 
connuission  is  hereby  given  power  to  fix  such  compensation  after 
hearing  all  parties  interested.  In  case  any  water  shall  be  taken 
under  tlie  provisions  of  this  act  from  the  Esopus  creek  in  the 
said  county  of  Ulster,  then  and  in  that  event  and  before  any 
water  shall  be  diverted  from  said  Esopus  creek,  the  city  of  New 
York  shall,  at  the  expense,  cost  and  charge  of  the  said  city  of 
New  York  and  under  a  plan  to  be  approved  by  the  common 
council  and  the  city  engineer  of  the  city  of  Kingston,  build, 
construct,  reconstruct,  alter  or  change  the  sanitary  sewers  of 
said  city  of  Kingston  known  as  the  first  and  eighth  ward  sew- 
ers, the  trunk  sewer  of  which  follows  the  general  line  of  the  Tan- 
nery brook  in  said  city  of  Kingston  and  which  now  discharges 
or  flows  into  the  Esopus  creek,  so  that  the  same  shall  discharge 
into  the  Hudson  river  or  into  the  Rondout  creek.  The  city  of 
New  York  shall  be  liable  for  all  damages  of  every  name  and 
nature  which  may  result  from  the  building,  construction,  recon- 
struction, alteration  or  changing  said  servers,  and  shall  also  at 
the  expense,  cost  and  charge  of  the  said  city  of  New  York,  but 
in  the  name  of  the  city  of  Kingston,  acquire  by  purchase  or  b}' 
the  condemnation  proceedings  provided  for  by  this  act,  all  rights 
in  and  over  private  lands  in  the  said  city  of  Kingston,  which 
it  may  be  necessary  to  acquire  in  order  to  build,  construct,  re- 
construct, alter  or  change  said  sewers.  The  city  of  New  York 
in  executing  the  said  plan,  may  use  for  such  purposes  the  pub- 
lic streets  of  the  city  of  Kingston  or  any  right  of  way  or  ease- 
ment that  the  city  of  Kingston  now  has  for  the  purpose  of  con- 
structing or  maintaining  sewers.  (As  amended  by  Laws  of  1906, 
Chapter  314.  Section  8.) 

Sec.  42.  Indirect  Damages.  The  owner  of  any  real  estate  not 
taken  by  virtue  of  tliis  act  and  chapter  seven  hundred  and 
twenty-three  of  the  laws  of  nineteen  hundred  and  five  or  of  any 
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established  business  on  the  first  day  of  June,  nineteen  hundred 
and  five,  and  situate  in  the  counties  of  Ulster,  Albany  or  Greene, 
directly  or  indirectly  decreased  in  value  by  reason  of  the  acquir- 
ing of  land  by  the  city  of  New  York  for  an  additional  water 
supply  or  by  reason  of  the  execution  of  any  plans  for  such 
additional  water  supply  by  the  city  of  New  York  under  the 
provisions  of  this  act  and  chapter  seven  hundred  and  twenty- 
three  of  the  laws  of  nineteen  hundred  and  five,  their  heirs,  as- 
signs or  personal  representatives  shall  have  a  right  to  damages 
for  such  decrease  in  value.  The  board  of  water  supply  of  the 
city  of  New  York  may  agree  with  such  person  as  to  the  amount 
of  such  damages,  and  if  such  agreement  cannot  be  made  such 
damages,  if  any,  shall  be  determined  in  the  manner  herein  pro- 
vided for  the  ascertaining  and  determining  the  value  of  real 
estate  taken  under  the  provisions  of  this  act,  and  the  commis- 
sioners shall  not  be  limited  in  the  reception  of  evidence  to  the 
rules  regulating  the  proof  of  direct  damages.  And  the  amount 
of  such  damages  so  agreed  upon  as  aforesaid  or  so  determined 
as  aforesaid  shall  be  payable  and  collectible  in  the  same  manner 
as  is  herein  provided  in  the  case  of  awards  made  through  the 
confirmation  of  a  report  of  commissioners  of  appraisal.  A  per- 
son employed  in  a  manufacturing  establishment,  or  in  an  estab- 
lished business,  or  upon  any  lands,  and  is  not  an  owner  or  part 
owner  thereof  or  of  an  interest  therein,  in  the  counties 
of  Ulster,  Albany  and  Greene,  which  manufacturing  es- 
tablishment, or  established  business  is  injured  or  de- 
stroyed, or  which  lands  are  taken  or  acquired  under  or 
because  of  the  provisions  of  this  act,  who  has  been  so 
employed  continuously  for  six  months  prior  to  the  first  day  of 
January,  nineteen  hundred  and  six,  and  who  continues  in  such 
employment  up  to  the  time  of  such  injury,  destruction,  taking 
or  acquisition  shall  have  a  claim  for  damages  against  the  city 
of  New  York  equal  to  the  salary  paid  such  employee  for  the  six 
months  immediately  preceding  the  first  day  of  January,  nine- 
teen hundred  and  six.  Such  damages  may  be  determined  by 
agreement  with  the  board  of  water  supply  of  the  city  of  New 
York.  In  case  such  agreement  cannot  be  made  such  employee 
may  maintain  an  action  against  the  city  o^  New  York  in  the 
supreme  court  to  recover  such  damages,  not  however  to  exceed 
the  sum  of  wages  paid  to  him  for  the  six  months  innnediately 
prior  to  the  first  day  of  January,  ninet>een  hundred  and  six.  (As 
amended  by  Laws  of  1906,  Chapter  314,  Section  9.) 
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Sec.  43.  Suffolk  and  Dutchess  County  Laws.  Nothing  in  this 
act  contained  shall  be  so  construed  as  to  repeal,  affect  or  modify 
chapter  nine  hundred  and  forty-two  of  the  laws  of  eighteen 
hundred  and  ninetj^-six,  nor  chapter  seven  hundred  and  fifty- 
two  of  the  laws  of  nineteen  hundred  and  four. 

Sec.  44.  Board  of  Water  Supply.  Poioers.  The  board  of 
water  supply  is  hereby  authorized  and  empowered  to  provide 
suitable  offices  and  conveniences  for  the  transaction  of  its  busi- 
ness and  to  provide  proper  and  needful  furniture  and  safes  for 
the  safekeeping  of  its  documents,  and  to  incur  other  necessary 
expenses  suitable  and  proper  to  enable  it  to  carry  out  the  pro- 
visions of  this  act. 

Sec.  45.  Aqueduct  Commissioners.  This  act  shall  not  affect 
any  of  the  provisions  of  chapter  four  hundred  and  ninety  of  the 
laws  of  eighteen  hundred  and  eighty-three,  or  the  acts  amen- 
datory thereof,  nor  deprive  the  acjueduct  commissioners  of  the 
city  of  New  York  of  any  of  the  powers  conferred  by  such  acts. 

Sec.  46.  State  Water  Supply  Commission.  The  city  of  New 
York  shall  have  no  power  to  acquire,  take  or  condemn  lands 
under  this  act  unless  maps  and  plans  covering  the  work  con- 
templated by  this  act  shall  have  been  submitted  to  and  approved 
by  the  state  water  supply  commission.  All  amendments  or  mod- 
ifications of  such  maps  and  plans  thereafter  made  shall  be  in 
like  manner  submitted  to  and  approved  by  said  board,  and  when 
so  approved,  shall  have  the  same  force  and  effect  as  the  original 
plans  filed  with  said  board. 

Sec.  47.    This  act  shall  take  effect  immediately. 

LxUYS  OF  1905,  CHAPTER  725. 

An  Act  relating  to  the  acquisition  of  property  by  the  city  of 
New"  York,  for  a  water  supply,  and  providing  for  prompt 
payment  therefor,  and  for  damages  occasioned  by  the  ac- 
quisition thereof;  pro\iding  for  use  and  care  of  reservoirs 
owned  by  said  city ;  and  providing  for  the  construction  and 
maintenance  of  highways  and  bridges. 

Accepted  by  the  City.    Became  a  law  .Tune  3,  1905,  with  the  approval  of  the 
Governor.    Passed  by  a  two-thirds  vote. 

The  People  of  the  State  of  New  York,  represented  in  Senate 
and  Assembly,  do  enact  as  follows: 

Section  1.    Commissioners  of  Appraisal.   Limitation  of  Time. 
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In  all  proceedings  instituted  subsequent  to  the  first  day  of  Jan- 
uary, nineteen  hundred  and  five,  under  any  general  or  special 
act,  to  acquire  property  for  the  purpose  of  maintaining,  preserv- 
ing or  increasing  the  water  supply  of  the  city  of  New  York,  or 
for  the  sanitary  protection  thereof,  no  more  parcels  shall  be  sub- 
mitted to  the  same  set  of  commissioners  of  appraisal  at  one  time 
than  can  be  reasonably  passed  upon  and  an  award  made  by  the 
commissioners  within  the  limits  of  a  year  from  the  time  of  the 
taking  of  the  oaths  of  the  said  commissioners. 

Sec.  2.  Possession  of  Buildings  and  Improvements.  In  all 
such  proceedings  after  the  taking  and  filing  of  the  oaths  of  the 
commissioners,  no  buildings  or  improvements  shall  be  removed  or 
disturbed  within  one  year  from  the  date  of  the  filing  of  the 
oaths  of  the  commissioners  unless  ten  days'  notice  is  given  to 
the  owner  or  to  his  attorney,  of  the  intention  to  make  such  re- 
moval, and  affording  him  an  opportunity  to  examine  the  property 
with  the  commissioners  and  such  witness  as  he  may  desire.  If  the 
owner  of  the  property  cannot  be  found  with  due  diligence,  and 
there  is  no  attorney  representing  the  said  property  or  parcel, 
before  removing,  disturbing  or  destroying  any  of  the  buildings 
or  improvements,  the  representatives  of  the  city  of  New  York 
or  the  corporation  counsel  shall  cause  measurements  to  be  made 
of  the  buildings  and  photographs  of  the  exterior  views  thereof, 
which  measurements  and  photographs  shall  be  at  the  disposi- 
tion thereafter  of  the  claimant  or  his  attorney  in  case  such 
claimant  or  attorney  should  appear  and  demand  the  same  be- 
fore the  case  is  tried. 

Sec.  3.  Commissioners  of  Appraisal.  Limitation  of  Time. 
In  all  such  proceedings  the  commissioners  shall  make  and  file 
a  report  within  one  year  and  eight  months  from  the  date  of  filing 
their  oaths  in  the  county  clerk's  office. 

Sec.  4.  Commissioners  of  Appraisal.  Confirmation  of  Bc- 
port.  In  all  such  proceedings  upon  the  application  to  confirm 
the  report  of  the  commissioners  the  court  may  confirm  such  re- 
port or  in  its  discretion  order  that  the  report  or  any  portion 
thereof  affecting  one  or  more  parcels  to  be  referred  to  the  same 
commission  or  a  new  commission  for  a  new  hearing. 

Sec.  5.  Commissioners  of  Appraisal.  Compensation.  Bay-^ 
ments.  In  all  such  proceedings  the  commissioners  of  appraisal 
appointed  thereunder  shall  receive  as  compensation  such  fees 
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and  expenses  as  may  hv  taxed  by  the  court  upon  notice  to  the 
corporation  counsel.  The  corporation  counsel  of  the  city  of 
New  York,  shall  either  in'  person,  or  l)y  such  assistants  or  other 
counsel  as  he  shall  designate  for  the  ])urpose,  appear  for  and 
protect  the  interests  of  the  city  in  all  such  proceedings  in  court, 
including  the  taxation  of  fees,  compensation  and  expenses  and 
proceedings  before  the  commissioners.  The  fees  of  the  commis- 
sioners and  the  salaries  and  compensation  of  their  employees, 
and  their  necessary  traveling  expenses,  and  all  other  necessary 
expenses,  in  and  about  such  proceedings  to  be  had  for  acquiring 
title  or  extinguishing  claims  for  damages  to  real  estate,  and  such 
allowances  for  counsel  fees  as  may  be  made  by  order  of  the 
court  shall  be  paid  by  the  comptroller  of  the  city  of  New  York 
out  of  the  funds  provided  in  such  proceedings.  Such  fees  and 
expenses  shall  not  be  paid  until  they  have  been  taxed  before 
a  justice  of  the  supreme  court  in  the  judicial  district  in  which 
the  lands  or  some  part  thereof  are  situated  upon  eight  days' 
notice  to  the  corporation  counsel  of  the  city  of  New  York.  Such 
allowances  shall  in  no  case  exceed  the  limits  prescribed  by  sec- 
tion three  thousand  two  hundred  and  fifty-three  of  the  code  of 
civil  procedure.  The  salaries  and  compensation  of  the  persons 
employed,  to  prepare  the  necessary  surveys,  plans  and  estimates 
and  for  other  purposes  and  to  direct,  supervise  and  inspect  the 
work  required  to  be  done  under  such  proceedings,  and  such 
other  expenses  in  and  about  the  same  as  are  not  therein  required 
to  be  under  contracts  let  after  competition,  shall  be  paid  by  the 
comptroller  of  the  city  of  New  York,  on  the  certification  of  the 
proper  board  or  officer  or  of  such  person  or  persons  as  it  or  they 
may  designate. 

Sec.  6.  Highways.  Bridges.  The  city  of  New  York  is  here- 
by required  to  build  such  highways  and  bridges  as  may  be  made 
necessary  by  the  construction  of  any  reservoir,  and  to  forever 
repair  and  maintain  such  bridges. 

Sec.  7.  Ice-Cutting.  Fishing.  Any  natural  lake  or  any 
reservoir  that  may  hereafter  be  used  or  built  or  con- 
structed by  the  city  of  New  York  for  the  purpose  of 
water  supply,  under  any  general  or  special  act  may  be  used  by 
the  public  for  the  purpose  of  boating  as  hereafter  provided,  cut- 
ting ice  and  fishing,  and  the  said  city  of  New  York  or  its  repre- 
sentatives shall  not  hereafter  prohibit  the  public  from  using 
said  lakes  or  reservoirs  for  said  purposes  as  hereafter  provided. 
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and  to  provide  for  such  use  and  nses  said  city  and  its  repre- 
sentatives are  hereby  required  to  afford  access  to  said  hikes  or 
reservoirs.  It  sliall  be  lawful  for  the  city  of  New  York  to  per- 
mit the  use  of  boats  and  boating  on  said  lakes  and  reservoirs 
by  granting  permits  to  the  owners  of  said  boats  and  prescrib- 
ing rules  and  regulations  for  the  proper  use  thereof. 

Sec.  8.  Damage  to  Property  Not  Taken.  In  all  such  pro- 
ceedings, in  case  any  person  owning  private  property  not  actual- 
ly taken  or  proposed  to  be  taken  thereunder,  but  which  will  in 
his  opinion  be  damaged  by  proceedings  taken  or  proposed 
to  be  taken  thereunder  the  proper  person  or  board 
representing  the  city  of  New  York  may  agree  with  such 
person  as  to  the  amount  of  such  damages,  and  if  such 
agreement  cannot  be  made  such  damages,  if  any,  shall  be  de- 
termined in  the  same  manner  provided  for  the  ascertaining  and 
determining  the  value  of  real  estate  taken  under  such  proceed- 
ings, and  the  amount  of  such  damages  so  agreed  upon  as  afore- 
said or  so  determined  as  aforesaid  shall  be  payable  and  col- 
lectible in  the  same  manner  as  is  provided  in  the  case  of  awards 
made  through  the  confirmation  of  a  report  of  commissioners  of 
appraisal  in  such  proceedings. 

Sec.  9.    This  act  shall  take  effect  immediately. 

LAWS  OF  1905,  CHAPTER  726. 

An  Act  to  amend  the  Greater  New  York  Charter,  relative  to 
the  acquisition  of  lands  and  water-rights  and  the  use  of 
waters  in  Putnam  county. 

Accepted  by  the  City.    Became  a  law  June  3,  1905,  with  the  approval  of  the 
Governor.    Passed,  three-lifths  being  present. 

The  People  of  the  State  of  Neiv  York,  represented  in  Senate 
and  Assembly,  do  enact  as  follows: 

Section  1.  The  Greater  New  York  Charter,  as  re-enacted  by 
chapter  four  hundred  and  sixty-six  of  the  laws  of  nineteen  hun- 
dred and  one,  is  hereby  amended  by  adding  to  title  two  of  chap- 
ter eleven  a  new  section,  to  be  section  five  hundred  and  thirty- 
two  and  to  read  as  follows : 

Sec.  532.  Acquisition  of  lands  and  xcater-rights  and  the  use 
of  waters  in  Putnam  county. — The  city  of  New  York  shall  not 
acquire  by  condemnation  any  property  or  factory  in  Putnam 
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county  whifli  li;is  l)eeri  used  for  twenty-five  years  for  the  manu- 
facture of  food  products;  nor  acquire  by  condemnation  any 
lands,  easements,  streams  or  water,  or  Avater-rights,  on  the  east 
branch  of  the  Croton  river,  below  the  village  of  Brewster  in  the 
town  of  Southeast,  Putnam  county,  for  the  construction  of  any 
reservoir,  in  which  water  will  or  may  be  impounded  at  a  higher 
level  than  three  hundred  and  ten  feet  above  tidewater  at  New 
York  city.  AVhenever  the  waters  of  natural  lakes  in  Putnam 
county  have  been  or  are  acquired  by  the  city  of  New  York,  or 
reservoirs  have  been  or  are  constructed,  the  residents  of  said 
county  shall  have  the  right  of  boating  and  fishing  in  said  lakes 
and  reservoirs  and  of  taking  ice  therefrom,  subject  to  such  regu- 
lations as  the  commissioner  of  water  supply,  gas  and  electricity 
of  the  city  of  New  York  may  from  time  to  time  make  to  pre- 
serve the  purity  of  the  water  of  such  lakes  and  reservoirs  and 
to  prevent  nuisances.  Any  village  or  town  in  the  county  of 
Putnam,  or  a  corporation,  or  person  or  persons  authorized  by 
or  in  pursuance  of  law  to  establish  therein  a  water  works  system 
for  supplying  such  village  or  town  and  the  inhabitants  thereof 
with  water,  may  connect  its  or  their  water  mains  or  pipes  with 
the  lakes,  streams,  reservoirs,  aqueducts,  water  pipes  and  con- 
duits of  the  city  of  New  York  now  or  hereafter  located  in  such 
county,  and  take  water  therefrom  for  supplying  such  village  or 
town  and  the  inhabitants  thereof  with  water.  Such  connections 
shall  be  made  in  the  manner  agreed  upon  between  the  authori- 
ties of  such  village  or  town,  or  such  corporation,  person  or  per- 
sons, and  the  commissioner  of  water  supply,  gas  and  electricity 
of  the  city  of  New  York,  or  as  directed  by  a  special  term  of  the 
supreme  court  held  in  the  second  judicial  district,  upon  applica- 
tion made  in  behalf  of  such  town,  village,  corporation,  person 
or  persons.  The  amount  of  water  that  may  be  drawn  shall  not 
exceed  the  proportionate  amount  that  is  used  by  the  city  of  New 
York,  the  proportion  being  calculated  according  to  the  number 
of  inhabitants  respectively  of  the  said  city,  village  or  town  as 
shown  by  the  last  preceding  census  of  the  Ignited  States.  The 
amount  to  be  paid  to  the  city  of  New  York  for  water  so  supplied 
shall  be  agreed  upon  between  the  l)oard  of  estimate  and  appor- 
tionment of  the  city  of  New  York  and  the  authorities  of  such 
village  or  town,  or  such  corporation,  person  or  persons,  or  fixed 
and  determined  by  a  special  term  of  the  supreme  court  held  in 
the  second  judicial  district,  upon  application  made  in  behalf  of 
such  town,  village,  corporation,  person  or  persons. 
Sec.  2.    This  act  shall  take  effect  immediately. 
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LAWS  OF  1905,  CHAPTER  738. 

An  Act  to  amend  the  general  municipal  law,  in  relation  to  the 
acquisition  of  water-rights  in  Westchester  and  Putnam 
counties. 

Became  a  law  June  3,  1905,  with  the  approval  of  the  Governor.    Passed,  three- 
fifths  being  present. 

The  People  of  the  State  of  New  York,  represented  in  Senate 
and  Assemhly,  do  enact  as  follows: 

Section  1.  Chapter  six  hundred  and  eighty-five  of  the  laws 
of  eighteen  hundred  and  ninety-two,  entitled  ''An  act  in  rela- 
tion to  municipal  corporations,  constituting  chapter  seventeen  of 
the  general  laws,"  is  hereby  amended  by  adding  a  new  section, 
to  be  section  twenty-five-b  thereof,  and  to  read  as  follows: 

Sec.  25-b.  Limitation  on  acquisition  of  water  rights  in  West- 
chester and  Putnam  counties. — Notwithstanding  the  provisions 
of  any  general  or  special  law.  a  municipal  or  other  corporation 
not  situated  within  the  county  of  Westchester  or  the  county  of 
Putnam  shall  not  have  power  to  acquire,  by  condemnation,  for 
the  purpose  of  increasing  or  improving  the  water  supply  of  any 
such  corporation,  or  for  supplying  the  inhabitants  thereof  with 
water,  any  lands,  easements,  stream  or  waters,  or  water-rights 
within  said  counties,  except  that  this  act  shall  not  apply  to  the 
contemplated  reservoir  known  as  the  Cross  river  reservoir,  nor 
to  the  contemplated  reservoir  at  or  near  Croton  Falls,  nor  to 
the  contemplated  acquisition  of  land  in  the  vicinity  of  Rye  lake ; 
nor  shall  the  act  operate  to  prevent  the  city  of  New  York  from 
acquiring  real  estate  in  said  counties  necessary  for  the  purpose 
of  constructing,  maintaining  and  operating  aqueducts,  dams, 
reservoirs,  culverts,  sluices,  canals,  bridges,  tunnels,  pumping 
works,  blow-offs,  shafts,  filters  and  appurtenances  for  the  pur- 
pose of  conveying  to  the  city  of  New  York  and  to  the  said 
counties,  Avater  from  sources  outside  of  the  said  counties,  or  for 
the  purpose  of  connecting  supplies  of  water  already  established 
within  said  counties. 


Sec.  2.    This  act  shall  take  effect  immediately. 
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LAWS  OF  1905,  CHAPTER  73-1. 

An  Act  to  provide  for  the  utilization,  by  the  city  of  New  York, 
of  its  water  supply  for  the  purpose  of  generating  electric 
current  for  the  use  of  said  municipality. 

Accepted  by  the  City.    Became  a  law  June  3,  1905,  with  the  approval  of  the 
Governor.    Passed,  three-fifths  being  present. 

The  People  of  the  State  of  Neiv  York,  represented  in  Senate 
and  Assembly,  do  enact  as  follows: 

Section  1.  Electric  Power.  The  board  of  water  supply  of 
the  cit}^  of  New  York  may,  subject  to  the  approval  of  the  board 
of  estimate  and  apportionment,  utilize  such  water  as  it  now  owns 
or  as  it  may  hereafter  acquire,  for  the  purpose  of  generating 
electric  current  for  the  use  of  the  municipality,  provided  that 
no  additional  water  shall  be  used  for  said  purpose  than  would 
otherwise  be  required  by  the  city  of  New  York. 

Sec.  2.    This  act  shall  take  effect  immediately. 

LAWS  OF  1896,  CHAPTER  942. 

An  Act  relative  to  the  suppl}^  of  pure  and  wholesome  water 
in  certain  counties  in  the  State. 

Became  a  law  May  27,  1896. 

The  People  of  the  State  of  Xeic  York,  represented  in  Senate 
and  Assembly,  do  enact  as  follows: 

Section  1.  Certificate  of  Supervisors.  AYhenever  the  Board 
of  Supervisors  of  any  county  in  this  state  which  does  not  contain 
an  incorporated  city  and  is  within  forty  miles  of  a  city  of  the 
first  class  containing  over  eight  hundred  thousand  and  less  than 
one  million  inhabitants  shall,  by  a  majority  vote  of  said  board, 
to  be  duly  entered  upon  the  minutes  of  their  proceedings,  de- 
cide that  certain  streams  and  ponds  within  such  county  are 
necessar}^  for  the  supply  of  pure  and  wholesome  water  to  the 
people  residing  in  such  county,  the  said  board  shall  direct  a  cer- 
tificate to  that  effect  to  be  duly  signed  and  acknowledged  by  the 
chairman  and  clerk  of  said  board,  and  cause  the  same  to  be  re- 
corded in  the  office  of  the  clerk  of  said  county,  and  said  county 
clerk  shall,  upon  the  receipt  by  him  of  such  certificate,  record 
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the  same  in  a  book  to  be  kept  for  that  purpose,  and  shall  charge 
and  receive  for  recording  the  same,  the  sum  of  one  dollar  and 
fifty  cents  for  each  certificate  so  recorded. 

Sec.  2.  Contents  of  certificate.  The  certificates  mentioned  in 
section  one  of  this  act  shall  contain : 

1.  The  name  and  designation  of  such  pond  and  stream. 

2.  A  brief  description  of  the  same. 

3.  The  town  in  which  the  same  is  located. 

4.  The  name  and  address  of  the  last  known  owner  or  owners 
of  such  pond  or  stream. 

5.  The  name  and  address  of  the  owner  and  owners  of  lands 
adjacent  thereto. 

Sec.  3.  Taking  ivater  from  ponds  and  streams  prohibited. 
Whenever  such  certificate  has  been  duly  recorded,  as  provided 
by  sections  one  and  two  of  this  act,  it  shall  not  be  lawful  for 
any  person,  corporation  or  municipality  to  enter  into,  or  upon 
such  ponds  and  streams,  or  upon  the  land  adjacent  thereto  and 
take  water  therefrom,  for  the  purpose  of  supplying  water  to  any 
city  or  county,  other  than  to  the  citizens  of  the  county,  wherein 
such  certificate  is  recorded,  except  upon  the  written  consent  of 
a  majority  of  the  supervisors  duly  elected  to  said  board  of  super- 
visors under  their  hands  and  seals,  certifying  that  the  said  ponds 
or  streams  are  no  longer  necessary  for  the  purposes  for  which 
such  ponds  or  streams  may  have  been  set  apart  as  x)i*ovided  in 
the  first  section  of  this  act. 

Sec.  4.  Repeals.  All  acts  and  parts  of  acts  inconsistent  with 
this  act,  in  so  far  as  they  are  inconsistent,  are  hereby  repealed. 

Sec.  5.    This  act  shall  take  efi^ect  immediately. 

LAWS  OF  1904,  CHAPTER  752. 

An  Act  to  amend  the  general  municipal  law,  in  relation  to 
the  acquisition  of  water-rights. 

Became  a  law  May  14,  1904. 

The  People  of  the  State  of  Neiv  York,  represented  in  Senate 
and  Assembly,  do  enact  as  follows: 

Section  1.  Chapter  685  of  the  laws  of  1892  entitled  ''An 
Act  in  relation  to  iinmicipal  corporations,  constituting  chapter 
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17  of  the  general  laws."  is  hereby  amended  by  inserting  a  new 
section  to  be  section  25a  thereof,  and  to  read  as  follows : 

Sec.  25a.  Limitation  on  acquisition  of  water  rights.  Not- 
withstanding the  provisions  of  any  general  or  special  law,  a 
municipal  or  other  corporation  shall  not  have  power  to  acquire, 
by  condemnation,  for  the  purpose  of  increasing  or  improving  its 
water  supply,  any  stream  or  waters,  situated  outside  the  bound- 
aries of  such  municipal  corporation,  that  aiford  the  chief  source 
of  power  to.  or  are  necessary  in  the  process  of  manufacturing, 
washing  or  dyeing  in  a  mill  or  mills,  situated  in  a  city  or  vil- 
lage within  the  county  of  Dutchess  that  flows  through  either 
of  the  towns  of  Fishkill,  Wappingers  or  Poughkeepsie  into  the 
Hudson  river,  the  inhabitants  whereof  are  chiefly  dependent 
on  such  mill  or  mills  for  employment  and  support. 

Sec.  2.    This  act  shall  take  effect  immediately. 


INDEX 


PAGE. 

Accounts,  system  ot*  4,  5 

Additi(^iial  water  supply  for  New  York, 

plan    70.  71 

report  adopted   71 

resolution  approving-  report  on   79,  81 

Adirondaeks.  as  source  of  water  sup{)ly   96 

objections  to   208 

Administration  Bureau   135 

organization   3 

Amendment  of  proceedings   236 

Analysis  of  soil   17,  41,  53 

Appeal  to  supreme  court  for  new  appraisal   30 

Aqueduct. 

design   15 

location    18,  46,  52 

to  Forest  Park,  Queens,  estimate  of  cost   155 

Aqueduct  Commissioners,  not  affected  by  act   249 

Architectural  section   30 

Ashokan  reservoir   144.  145 

l)asin   ,   40 

capacity    206 

estimate  of  cost   152 

plans  for   212 

Beaver  Kill  swamp   41 

Birdsall,  G.  W   145 

Board,  power  of,  to  appoint  employees   156 

Board  of  Estimate  and  Apportionment, 

approval  of  maps  and  plans  by   223,  224,  225 

apju-oved  ma])s  and  plans  to  be  executed  in  quadrupli- 
cate   200 

comnuuiications  to   115 

powers  and  duties   86 

report  cf  Board  of  Water  Supply  to   13,  137 

resolution  approving  rei)ort  on  sources  of  additional 

Avater  supply   79,  81 

to  accept  or  reject  maps  and  plans   199 


II 


INDEX 


PAGE. 

Board  of  Supervisors, 

certificate  for  taking  water  from  streams  and  ponds.  255.  256 
Board  of  Water  Supply, 

application  of,  to  State  Water  Supply  Commission.  19S.  199 

appointment  of  Commissioners   222 

duties  to  investigate   223 

legal  adviser  to   222.  223 

plans,  objection  to   72 

power  to  enter  private  property   225 

powers  and  duties   86,  222,  223,  249 

proceedings   66 

report  to  Board  of  Estimate  and  Apportionment.  Octo- 
ber 9,  1905  3,  98.  137.  199 

report  to  the  ]\Iayor,  April  9,  1906   3 

statement  to  accompany  petitions   85 

Boating  on  lakes  and  reservoirs  not  prohibited   252 

Borings    17,  19,  38,  49.  52.  77 

Bridges,  construction  and  maintenance  of   244.  251 

'Brooklyn, 

conditions  in   115 

water  shortage  in   148.  149 

Avater  supply  for.  .  .  . '.   149.  151 

water  supply  of   205 

Buildings,  possession  of   250 

Burr-Hering-Preeman  Commission   117.  203 

report    77 

Burr,  William  H   138 

excerpts  from  sworn  testimony  of   107.  109.  Ill 

California  stove-pipe  wells   60 

Catskill  aqueduct, 

capacity   138.  206 

estimate  of  cost   153 

Hudson  river  crossing   147 

Catskill  mountain  region,  water  supply   96 

quality  of  water   206.  207 

Catskill  mountain  watershed,  cost  of  bringing  water  from.  .  209 
water-rights  of  villages  located  in,  protected  by  law,  .  .  .  210 

Catskill  sources, 

order  of  development   151 

yield  of   144 

Catskill  watershed,  available  source..'   109,  110.  Ill 


INDEX  m 

PAGE. 

Chadwiok.  Commissioner, 

report    reeommending    establishiiu'iil    of    real  estate 

bureau   164 

Chained  traverses   58 

Chemieal  laboratory   31 

Chief  Engineer's  re})ort  on  soun-cs  of  additional  sui)i)ly.  14i>.  152 

annual  report   13 

City  Act.  constitutional   92 

section  46   93 

City  bill   96 

City's  case   72 

City's  compliance  with  the  statutes   97.  98 

City's  water  supply,  present  status   73 

Civil  Service   15 

Claims, 

adjustment  of   7.  8 

for  land  not  taken   245 

for  real  estate,  limitation   234 

special  reports  on  by  Commissioners  of  appraisal....  235 

Coler.  Comptroller   117 

Color  and  turbidity  of  Esopus  water   41 

Commissioners  for  condemuation  proceedings   90 

Commissioners  of  Appraisal. 

appointment    227 

compensation  of                                                   241,  250 

duties    230 

limitation  of  time  to  pass  on  parcels  submitted   250 

limitation  of  time  to  take  possession  of  buildings ....  250 

notice  of  application  for  appointment  of   227 

oaths    228 

payment  of  by  Comptroller   242 

petitions  for  appointment  of                                 226,  227 

powers   229 

removal  of   236 

reports                                                          230.  231.  232 

reports,  confirmation  of                                        232,  250 

reports,  filing  of   231 

special  reports  on  claims   235 

vacancy    229 

Commissioners  of  the  Board  of  Water  Supply  appointed ....  66 


Compensation  awarded  b}^  the  Commissioners,  payment  of .  .  235 


IV 


INDEX 


PAGE. 

Compensation  cf  Commissioners  of  A j)pi'aisal.  payment  of 


by  Comptroller   241 

Compensation  under  eontracts,  i)ayment  of  by  Comptroller.  242 

Completed  agreements   197 

Conduit  from  Brooklyn  to  Richmond,  estimate  of  cost   155 

Connecticut,  water  supply  from   96 

Construction,  contract  for,  outside  of  New  York  City,  not  to 

take  effect  until  bond  is  given   210 

Consulting  Engineer  to  State  Water  Commission  report, 

comments  on   123,  131 

Contracts. 

advertisement  of   239,  240 

approval  of  by  Corporation  Counsel   239 

bids  for 

accepted    240 

certified  check  to  accompany   240 

deposits  returned   240 

in  sealed  envelope   240 

may  Ix'  re-advertised   240 

publicly  opened   240 

rejected      240 

execution, 

bonds  required  by  the  Comptroller   242 

in  tri]^licate  by  the  Contractor   241 

Corporate  stock,  issuance  of  by  Cemptroller   158 

Corporate  stock  of  The  City  of  New  York,  issuance  of .  .  .  .  87,  88 

Corporation  Counsel,  opinion  of   10 

legal  adviser  of  Board  of  Water  Supply   222,  223 

Croton  aqueduct  act   95 

Crpton  aqueduct  capacity   146.  205 

Croton  division   51 

Croton  water,  consumption  of   146 

Damages, 

direct    214 

indirect    74.  101.  102,  103,  214.  247.  248 

payment  of   87,  88,  98,  102,  103 

settlement  of   89 

to  property  not  taken  -   159,  252 

Dams,  investigation  concerning   16.  37,  52 

Danbury  sewerage  system   101 

Davis,  Commissioner  '   97 


INDEX  V 

Delaiiy.  John  J   201 

Deniinerle  injunction   11 

Departments,  org-anization  of   i lo6 

Designing  division   15.  28 

architectural  section   80 

drafting  section   30 

engineering  section   28 

De  Varona,  l.^l   117 

Diagrams  of  the  ])i'esent  status  of  City's  water  su])ply.  .  .  .  78 

Distribution  division   88 

Distribution  system,  connections  to   147 

Documents  tih^l  with  State  AVattn-  Su]^ply  Connnission.  list  of  91 
Dutchess  county. 

hardness  of  tlie  water   207 

laws   2-19 

source  vs.  Catskill  mountain  source   120.  121 

sources  of  water  supply   207 

water  supply  from   96.  120 

Electricity,  an  act  to  provide  for  the  utilization  of  the  water 

supply  for  generating   255 

Elm  Street  (New  York  City)  decision   92 

Employees,  Board's  power  to  appoint   156 

Engineering  Bureau..   185 

organization   4.  24.  69 

Engineering  features  of  New  York's  petition   74 

Eciuipment  and  Accounts  division   16.  32 

Esopus  division   44 

Estimated  liabilities  as  of  December  31.  1906   194.  195 

Exhibits  submitted  to  the  State  AVater  Supply  Commission.  119 

Expenditures   78 

classified  statement   188.  184 

estimate  of,  yearly   151 

Expenditures  of  Board  of  AYater  Supply.  June  9,  1905,  to 
December  81,  1906. 

Summary  of  financial  condition  of  Board   171 

Statement  of,  classified. 

Administration  Bureau   172 

Engineering   Bureau   174.  175 

Headquarters  department  by  divisions   177 

Reservoir  department  by  divisions   180,  181 


Northern  A(pieduct  depai-tmcut  by  divisicms   183 


VI  INDEX 

PAGE. 

Esopus  division  by  sub-divisions   184 

Wallkill  division  by  sub-divisions   185 

Hudson  river  division  by  sub-divisions   186 

Fishkill  division  by  sub-divisions   187 

Peekskill  division  by  sub-divisions   188 

Southern  Aqueduct  department  by  divisions   189 

Kensico  division  by  sub-divisions   190 

Long  Island  department  by  divisions   191 

From  June  9,  19U5,  to  July  31.  1906   192 

Expenses,  contingent   5 

Expenses  of  Board  of  Water  Supply, 

to  be  filed  in  office  of  Comptroller   245 

Falk,  ]\Iyron  S .   207 

Filter  sites   21.  58 

Filtration  department   136 

Filtration  plant  at  Scarsdale   146 

Fishing  on  lakes  and  reservoirs  not  prohibited   245.  251 

Force,  December  31,  1906   4 

Force  organization,  classified  and  exempt  lists   67 

Fowler  bill   74 

Freeman,  John  R   117.  138 

excerpts  from  sworn  testimony  of   108.  Ill,  112.  113 

report  to  Bird  S.  Coler   203 

Gages,  rain  and  stream   17.41.  59 

Great  Lakes,  as  source  of  water  supply. 

objections  to   208 

water  supply  from   97 

Greenburg  filter  site   54 

Ground- water, 

observations   39 

surveys   58 

Headquarters  department   15.  24 

Designing  division   15,  28 

Distribution  division   15,  33 

Equipment  and  Accounts  division   15,  32 

Executive  division   15,  33 

Inspection  division  '.   16.  30 

Real  Estate  division   15.  32 

Headquarters  department   135 

Hearings  before  Commissioners,  how  conducted   104 


INDEX  VII 

PAGE. 

Highways. 

City  required  to  build   105 

eonstriicticn  of   244.  251 

maintenance  of   244.  251 

relocation   18,  43 

Hill  View  division   54 

Hill  View  reservoir   22.  54.  147 

estimate  of  cost   154 

Hudson  river  crossing  of  Catskill  a(|ueduct   147 

Hudson  river  division   44 

Hudson  river,  source  of  water  supply. 

objections  to   208 

water  supply  from   97 

Hydraulic  measurements   17 

Ice  cutting  on  lakes  and  reservoirs  not  prohilnted   245.  251 

Inspection  division   16.  30 

chemical  laboratory   31 

photographic  laboratory   31 

phj^sical  laboratory   30 

testing  3^ard   31 

Kensico  division   52 

Kensico  reservoir   21.  52 

estimate  of  cost   154 

Kingston  hearing   114 

Kingston  sewage   101 

Kingston  sewer   43 

reconstruction  by  New  York  City   211.  247 

Laboratories    24.  30.  31 

Laboratory  for  testing  materials   77 

Land  damages   100 

Lands.  City's  power  to  condemn   1)3 

Legislation   217 

Laws  of  1905.  Chapter  723   217 

Section  1.  STATE  WATER  SUPPLY  COMMIS- 
SION, appointment  and  organiza- 
tion   217 

Sec.  2.  Powers  in  acquisitiou  of  laud   217 

Sec.  3.  Procedure,  decision,  expense  of  hearing.  .  .  .  217 

Sec.  4.  Power  to  issue  subpoeua   219 

Sec.  5.  Seal — term — salary   220 

Sec.  6.  Investigation  of  sources  of  water  supply.  .  220 


PAGE. 

Sec.  7.  Annual  report   221 

Sec.  8.  Acquisition  of  land  by  Aqueduct  Commis- 
sioners not  affected   221 

Sec.  9.  Appropriation  for  purposes  of  the  act ....  221 

Sec.  10.  Laws  repealed   221 

ws  of  1905,  Chapter  724   222 

Section  1.  BOARD  OP  WxVTER  SUPPLY  OF 
THE  CITY  OF  NEW  YORK— ap- 
pointment —  salary  —  organization — 
execution  of  contracts — legal  adviser 

— ^removal    222 

Sec.    2.  Investigation  of  sources  of  water  supply.  223 
Sec.    3.  Board  of  Estimate — to  approve  recom- 
mendation— hearings — filing  of  maps 

and  plans   223 

Sec.    4.  Power  to  enter  upon  private  property ....  225 

Sec.    5.  Property  maps — contents — adoption   225 

Sec.    6.     filing   226 

Sec.    7.  Commissioners  of  Appraisal — petition...  226 

Sec.    8.      notice  of  application   227 

Sec.    9.      appointment    227 

Sec.  10.      oaths    228 

Sec.  11.  Procedure  to  acquire  possession   228 

Sec.  12.  Commissioners  of  Appraisal — powers — va- 
cancies— duties    229 

Sec.  13.      contents   of  reports — damage  to  rail- 
roads .  .•   230 

Sec.  14.      filing  of  reports   231 

See.  15.      notice  of  confirmation  of  reports   232 

Sec.  16.      procedure  for  confirmation  of  reports.  232 
Sec.  17.  Aw^ards — time  of  payment — suits  to  re- 
cover   232 

Sec.  18.      payment — to     minors — incompetents — - 
owners   unknown  —  of  conflicting 

claims    233 

Sec.  19.  Claims— limitation  of  time  to  present.  .  .  .  234 
Sec.  20.  Awards — payment    according    to  report 

protects  City   235 

Sec.  21.  Special  reports  of  Connnissioners  of  Ap- 
praisal  ^   235 


INDEX  IX 

PAGE. 

Sec.  22.  Appeal  from  reports  of  Commissioners  of 

Appraisal   235 

See.  23.  Amendment  of  proceedings — removal  of 

Commissioners  of  Api)raisal   236 

Sec.  24.  Acquisition  by  purchase   236 

Sec.  25.  Real    estate    defined  —  railroads  —  high- 
ways   237 

Sec.  26.  Contracts — preparation — approval    239 

Sec.  27.      advertisement    239 

Sec.  28.  Bids — presentation — security   239 

Sec.  29.      opening — award    240 

Sec.  30.  Deposits — ^return — forfeiture  240 

Sec.  31.  Contracts  —  execution  —  disposition  — 

pauper  bond   241 

Sec.  32.  Compensation  of  Commissioners  of  Ap- 
praisal— payments  of  compensation — 

payments  under  contracts   241 

Sec.  33.  Finances — corporate  stock— payments .  .  .  .  242 
Sec.  34.  Expenditures — limitations — contracts ....  243 

Sec.  35.  Highways — bridges — police   .  243 

Sec.  36.  Expenses — statement  to  be  filed   245 

Sec.  37.  Water  courses — sanitary  protection — com- 
pensation for  entry  upon  lands   245 

Sec.  38.  Ice  cutting — fishing   245 

Sec.  39.  Taxes   245 

See.  40.  Supply  of  water  to  Westchester  county.  .  246 
Sec.  41.      to  Ulster  and  Greene  counties — Kings- 
ton sewers   246 

Sec.  42.  Indirect  damages   247 

Sec.  43.  Suffolk  and  Dutchess  county  laws   249 

Sec.  44.  Offices — furniture — expenses    249 

Sec.  45.  Aqueduct  Commissioners  not  affected.  .  .  .  249 
Sec.  46.  State  AVater  Supply  Commission  to  a]> 

prove  maps  and  plans   249 

Laws  of  1905,  Chapter  725   249 

Section  1.  Commissioners    of    Appraisal — limita- 
tion of  number  of  parcels  to  l)e  sul)- 

mitted   249 

Sec.  2.  Removal  of  buildings  and  improvements.  250 
Sec.    3.  Commissioners    of    Appraisal — time  for 

filing  reports   250 


X 


INDEX 


PAGE. 

Sec.    4.      eoiifirinatioii  of  reports   250 

Sec.    5.      compensation — loaymciit    250 

Sec.    6.  Highways — bridges   251 

Sec.    7.  Ice-cutting — fishing    251 

Sec.    8.  Damage  to  property  not  taken   252 

Laws  of  1905,  Chapter  726   252 

Section  1.  Amending  New  York  Charter — Section 
582;  acquisiticn  of  hinds  and  water- 
rights  and  the  use  of  waters  in  Put- 
nam county   252 

Laws  of  1905,  Chapter  734   254 

Section  1.  Electric  power   254 

Laws  of  1905,  Chapter  788   254 

Section  1.  Amending  municipal  corporations  law 
— Section  25-b  limitation  on  accpiisi- 
tion  of  water-rights  in  Westchester 

and  Putnam  counties   254 

Laws  of  1896,  Chapter  942   255 

Section  1.  Certificate       designating  restricted 

streams   255 

Sec.    2.  Contents  of  certificate   256 

Sec.  3.  Taking  water  from  ponds  and  streams 
prohibited — authority  may  be  ob- 
tained   256 

Sec.    4.  Laws  repealed   256 

Laws  of  1904,  Chapter  752   256 

Section  1.  Amending  municipal  corporations  law 
— Section  25-b  limitation  on  acquisi- 
tion of  water-rights  in  Dutchess 
county   256 

Levels. 

precise    49.  57 

secondary   58 

Litigation    11 

Long  Island  dejiartment   22.  55.  136 

sources   77 

surveys    22.  55 

test  wells  .'   22,  59 

water  supply  from   96 

Low,  administration  ,   95 

Manhattan,  water  supply  of   205 


INDEX 


XI 


PA  (.a:. 

^Manufacturers'  Association  of  New  York,  report..  114.  115.  137 
iMaps. 

real  estate  sections  1  and  2,  approval  of   7 

showing  parcels  of  land  desired,  required  by  law   G 

showing  parcels  of  real  estate   103 

submitted  fulfill  requirement   113 

Maps  and  profiles, 

approval  of  by  State  Water  Supply  Commission.  .  .  .  82,  84 
approval  of  by  Board  of  Estimate  and  Apportion- 
ment .  .  .    223.  224.  225 

]Maps  filed  with  State  Water  Supply  Commission,  list  of .  .  .  .  91 

McClellan.  George  B   85.  115.  117 

Measurements,  hydraulic   17 

^link  Hollow  stream.  City  of  New  York  prohil)ited  from 

taking  water  from   215 

]\Ionroe.  Robert  Grier   2(i3 

Mimicipalities  within  the  watersheds  may  construct  pipe 

lines,  connecting  with  reservoirs   211.  215 

Newburg  division   45 

New  Jersey,  water  supply  from   96 

New  York  City,  financial  responsibility   87 

New  York  City,  population  by  boroughs   204 

Northern  Aqueduct  department   18.  44.  136 

Esopus  division   44 

Iludsoji  river  division   44 

New])urg  division   45 

Peekskill  division   44 

Wallkill  division   44 

Observations,  ground-water   39.  55 

Olive  Bridge  and  Tongore  dam  sites   38 

Olive  Bridge  line.  Catskill  aqueduct   44 

Opinions  of  Corporation  Counsel,  list  of  subjects  with  date.  10 

Orange  County,  water  supply  from   96 

Organization. 

Administration  Bureau   3 

departments   26,  35.  44.  51.  55 

Engineering  Bureau   3.  24 

outline  of   135.  136 

plan  of  Board   15 

Real  Estate  Bureau   4 

Patterson.  Judcie   92 


XII  INDEX 

PAGE. 

Payment  for  real  estate,  time  limit  for   282.  233 

Peekskill  division   -14 

Petition  to  State  Water  Supply  Ccmimission   13 

Petition  of  The  City  of  New  York  to  the  State  Water 

Supply  Commission   82,  84 

Photographic  laboratory   31 

Physical  laborator}'   30 

Plans, 

approval  of,  by  Board  of  Estimate  and  Apportion- 
ment  223,  22-i.  225 

approval  of,  by  State  Water  Supply  Commission   93 

Police, 

appointment  by  the  Board  of  Water  Supply   244 

compensation   244 

duties    244 

protection  to  inhabitants  during  construction....  150.  2lO 

Preliminary  work   12 

Profiles, 

a])i)r()val  of,  by  State  Commission   93 

submitted  fulfill  requirement   113 

Progress  of  work   74.  77 

Progress  tables. 

Board  of  Water  Supply   66.  67 

State  Water  Supply  Commission   67 

Force  organization,  classified  list   67 

exempt  list   68 

Property  maps, 

adoption  of   225.  226 

filing  of   226 

Property,  acquisition  of  private   90 

compensation  for,  determined  by  Commissioners   90 

Pro]K'rty  owners,  safeguarded  l)y  City  Act   99 

Public  hearings, 

before  Board  of  Estimate  and  A])poi-tionment   13 

held  in  Kingston   72 

resolution  providing  for   79.  81 

l*ntn;nii  county,  water  supi)ly  from  ,   96 

Putnam  county  waters,  ac((uisition  of,  hy  The  City  of  New 

York  "   252.  253 

Quarries  /   40 

Queens,  water  supply  of   205 


INDEX 


XIII 


i'A(;i-: 

Kailroad  relocation   IS.  42 

Rain  gages   17,  41,  58 

Real  Estate, 

acquisition  of   (i.  249 

act  relating  to   249.  252 

by  Aqueduct  Commissioners   221 

hy  purchase   286.  237 

for  highways   287.  288 

for  railroad   287,  288 

appeal  to  Supreme  (k)urt  for  new  appraisal   235 

City    to    entei'   upon,    to    prevent    contamination  of 

streams   218 

condeiiuiation  proceedirigs.  procedure   1()4 

damages  to  property  not  taken   159.  1G5 

definition  of   7,  287,  288 

indirect  damages,  by  taking  of   166 

maps  showing  parcels   6.  108 

method  of  procedure  for  acquiring   108,  104 

money  for   158 

payment  for   282,  288 

possession  of,  by  The  City   228 

purchase  of   6 

sum  of  money  to  be  paid  to  owner  for   218 

taxation  of   159 

taxes  on   245 

time  limit  for  payment   282,  283 

valuation  of   218 

Real  Estate  Bureau, 

appraisers  and  adjusters   160,  161 

chief    160 

Commissioner  Chadwick's  report  recommending  estal)- 

lishment  of   164,  169 

communication  from  Commissioner  Chadwick   4 

custodian  of  confidential  archives   161 

establishment  of   1 59 

exempt  positions  in   160 

letter  from  Board  of  Water  Supply  to  Corporation 
Counsel  requesting  an  opinion  on  advisability  of 

establishing    168 

letter  from  ^Eunicipal  Civil  Service  Commission  regard- 
ing exempt  positions  in   162 


XIV  INDEX 

PAGE 

organization   -i 

reqnest  for  exempt  positions  in   156 

Real  estate  claims, 

adjustment  of   7 

limitation    23-i 

Real  Estate  division, 

Red  Book   38 

Report  to  Board  of  Estimate  and  Apportionment   13 

Reservoir  department   16,  35.  135 

Eastern  division   36 

Real  estate  division   36 

Western  division   36 

Reservoirs, 

Ashokan    16.  Kl  206 

Hill  View   22.  5-1 

in  each  watershed   206 

Kensico    21.  52 

may  be  used  for  boating,  cutting  ice  and  fishing   159 

use  of,  by  the  public   159 

Richmond,  water  supply  of   205 

Rockland  County,  water  supply  from   96 

Rye  Pond   145 

Sage  vs.  City  of  Brooklyn   92 

Salaries,  money  for   158 

Sand  deposits   39 

Scarsdale  filter  site   54 

Scarsdale  filtration  plant   146 

Schoharie  watershed,  map  approved   10 

Scully,  P.  J   85 

Sewers,  Kingston   43 

Shafts  and  trenches   39 

Smith,  J.  Waldo   138 

excerpts  from  sworn  testimony  of....   107.  109 

Smith  Dutchess  County  bill   120 

Soil  analysis   17.  41.  53 

samples   '   41.  53 

Southern  Aqueduct  department   20.  51 

Croton  division   51 

Executive  division   51 

Hill  View  division   54 


INDEX  XV 

PAGE 

Keiisico  division   52 

AVhite  Plains  division   53 

Specifications,  approval  of,  by  Corporation  Counsel   239 

Staff    75 

State  Commission,  proceedings  before   9 

State  property   42 

State  Water  Supply  Commission   13 

act  to  establish   217 

appropriation    221 

approval  of  plans  and  profiles   93 

Commissioner  Chadwick 's  verbal  statement  before ....  114 

Consulting  Engineer's  report,  comments  on             123,  131 

decision  of,  in  regard  to  application  of  The  City  of 

New  York   198 

duties  of   94 

duties  to  investigate   220 

expenses  of  hearing  before                                  218,  219 

hearing  at  Kingston                                             200,  201 

list  of  exhibits  submitted  to   119 

must  approve  all  maps  and  plans   249 

petition  before,  for  approval  of  maps  and  profiles.  .  82,  84 

petition  to   94 

powers  of                                                           217,  219 

procedure  of  application  to   217 

proceedings  before   71,  72 

public  hearings   72 

report  of   221 

salary    220 

term    220 

testimony  at  hearings  before   107 

time  to  render  decision   72 

Statement  of  expenditures  and  liabilities   5 

Statement  of  financial  condition  of  the  Board   5 

Staten  Island,  water  supply  from   96 

Stearns,  Frederic  P   138 

excerpts  from  sworn  testimony  of                           107,  110 

Sterling,  George  L   201 

Stream  gages   17,  41 

Streams,  pollution  of                                                   100,  101 

Suffolk  County, 

Laws   249 


XVI  INDEX  . 

PAGE 

sources  of  water  supply,  ({uickest  and  cheapest   207 

water  supply  from                                                 96,  122 

Supplies,  purchase  of   5 

Surveying    77 

Surveys,  geologic.  Northern  A({ueduct  department   48 

ground-water,  Long  Island  department   58 

property.  Northern  Aqueduct  department   49 

real  estate.  Reservoir  department   42 

topographic.  Reservoir  department   40.  55 

Sweet  vs.  Rechel   92 

Taxation    105 

Taxes  on  real  estate  acquired   245 

Ten  Mile  river,  source  of  water  supply,  legal  objections.  .  .  .  207 

Test  wells   22.  60 

Testing  yard   31 

Topographic  surveys, 

Long  Island  department   55 

Northern  Aqueduct  department   45 

Traverses,  chained   58 

Trenches  and  shafts   39 

Triangulation. 

Long  Island  department   56 

Reservoir  department   40 

Turbidity  and  color   41 

Underground  investigation   17,  38 

Van  Wyck  administration   95 

Van  Wyck,  ^Mayor   114 

Vouchers    6 

Wallkill  division   44 

Water,  New  York's  need  of                          107.  lOS.  109.  115 

Water, 

quantity  drawn  by  other  municipalities   246 

supply  to  other  municipalities   246 

tax  paid  b,v  other  municipalities   247 

Water-rights, 

an  act  to  amend  New  York  Charter  relative  to   252 

mi  act  to  amend  the  general  munieipal'law  in  relation 

to  the  acquisition  of   256 

limitation  on  acquisition  of   257 

of  villages  located  in  Catskill  mountain  watershed,  pro- 
tected by  law   210 


INDEX  XVII 

PAGE 

Watersheds, 

CatskUl    20G 

Esopus    20G 

miscellaneous   43 

Rondout    206 

Schoharie   2()G 

Water  Supply, 

Bronx    205 

Brooklyn    205 

Catskiil  creek   140,  1-42 

Catskill  sources   140,  143 

Esopus  creek   143 

Manhattan    205 

Queens    205 

Eichmoud    205 

Rondout  creek   143 

Schoharie  creek   143 


.  m 


 *  


■*      ♦  4 

+■    >  +■    ,  f      -f  + 


m.  tr^.  ^ 


1^^:  :;r.^lfc  ('-^^^  ,/'-.^^ 
4^ 


m 


